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SEQUENCE LISTING 



(1) GENERAL INFORMATION* 



(i) APPLICANTS 

(A) NAME i LudWig Institute for Cancer Research 

(B) STREET : St A Mary Hospital Medical School, Norfolk 

Plai 

(C) CITY: Paddlnfrton, London 

(E) COUNTRY] Unittod Kingdom 

(F) POSTAL CODE (2TCP)i W2 IPG 

(ii) TITLE OP INVENTION! PROTEINS RAVING SERINE /THREONINE KINASE 
DOMAINS f CORRESPONDING NUCLEIC ACID MOLECULES, AND THEIR 
USE 

(iii) NUMBER OP SEQUENCES: 29 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS /M$-DOS 

(D) SOFTWARE: Patentln Relate #1.0, Version #1.25 (EPO) 

(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1984 base pain 

(B) TYPE: nucleic acid 

(C) STRAND ED NESS : unknown 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iii) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo sapiens 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 283.. 1791 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 
AGGAAACGCT TTATTAGGAG GGAGTGGTGG AGCTGGGCCA GGCAGGAAGA CCCT^CAATA 
AGAAACATTT TTGCTCCAGC CCCCATCCCA GTCCCGGGAG GCTGCCGCCC CA( 
GAGCGAGCCC CTCCCCGGCT CCAGCCCGGT CCGGGGCCGC GCCGGACCCC AGCCCGcfccT 
CCAGCGCTGG CGGTGCAACT GCGGCCGCGC GGTGGAGGGG AGGTGGCCCC GCTCf 



60 
120 
180 
240 
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AGCCTAGCCC CCCOCCACCC GCAGAGCGGG CCCAGAGGGA 



CC ATO ACC TTC GGC 

Met Thr Leu Gly 

1 



294 



TCC CCC AGG 

Ser Pro Arg 

5 

GGA GAC CC? 

Gly Asp Pro 



GAG AGC CCA 
Clu Ser Pro 



GTA GTG CTG 

Val Val Leu 
55 

TGC GGG AAC 
Cye Gly Asn 

70 

GTC AAC GAC 
Val Asn His 
65 

CTG CTG CTG 
Leu Val Leu 



CTG ATG CTG CTG ATG GCC TTG GTG ACC CAG 
Lye Gly Liu Leu Met Leu Leu Met Ala Leu Val Thr Gin 
1ft 15 20 

GTG AAG CCG \cT CGG GGC CCG CTG GTG ACC TGC ACG TGT 
Val Lye Pro Ser Arg Gly Pro Leu Val Thr Cye Thr Cye 
25 \ 30 35 

CAT TGC AAG GCd CCT ACC TGC CGG GGG GCC TOG TGC ACA 
Hie Cye Lye GlyXPro Thr Cye Arg Gly Ala Trp Cye Thr 
40 \ 45 50 



GTG CGG GAG GAG 

Val Arg Glu Glu 



TTG CAC AGG GAG CTC 
Leu Hie Arg Glu Leu 

75 

TAC TCC TGC GAC AGCj 

Tyr Cye Cya Asp Ser 
90 



AGG CAC CCC CAG GAA CAT CGG GGC 

Arg His Pro Gin Glu Hie Arg Gly 

65 

AGG GGG CCC CCC ACC GAG TTC 
'Arg Gly Arg Pro Thr Glu Phe 
80 



TGC AAC CAC AAC GTG TCC 

His\Leu Cye Aen His Asn Val Ser 

95 100 



GAG CCC ACC CAA CCT CCT T 
Glu Ala Thr Gin Pro Pro Se 
105 H0> 



GAG CAG CCG GGA ACA GAT 
Glu Gin Pro Gly Thr Asp 

115 



GCC CAG CTG GCC CTC ATC CTG GGC CCC CTG CTG CCC TTG CTG GCC CTG 
Gly Gin Leu Ala Leu lie Leu Gly Pro Val Lfcu Ala Leu Leu Ala Leu 

120 125 \ 130 



GTC GCC CTC GGT GTC CTG GGC CTC TGG CAT GTC 
Val Ala Leu Gly Val Leu Gly Leu Trp Hie Val 
135 140 



A CGG AGG CAC GAG 

-g Arg Arg Gin Glu 
145 



AAG CAG CGT GGC CTG CAC AGC GAG CTG GGA GAG TCQ AGT CTC ATC CTC 
Lys Gin Arg Gly Leu His Ser Clu Leu Gly Glu SerXSer Leu lie Leu 
150 155 160 



AAA GGA TCT GAG CAG GGC CAC ACC ATG TTG GGG CAC 

Lys Ala Ser Glu Gin Gly Asp Thr Met Leu Gly Aep 
165 1^0 175 



CTG GAC AGT 
Leu Asp Ser 
180 



GAC TGC ACC ACA GGG AGT GGC TCA GGG CTC CCC TTC CTC ttTG CAG AGG 

Asp Cys Thr Thr Gly Ser Gly Ser Gly Leu Pro Phe Leu Vkl Gin Arg 

185 190 \ 195 

aaaXggc CCC 



ACA GTG CCA CGG CAG CTT GCC TTG GTG CAG TGT GTC GGA 
Thr Val Ala Arg Gin Val Ala Leu Val Glu Cye Val Gly Lye 

200 205 210 

TAT GGC CAA GTG TGG CGG GCC TTG TGG CAC GGT CAG AGT GTG 
Tyr Gly Glu Val Trp Arg Gly Leu Trp Hie Gly Glu Ser Val 
215 220 225 



Hy Arg 



GTC 
Val 



342 



390 



438 



486 



534 



582 



630 



678 



726 



774 



822 



870 



916 



966 
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AAG ATC TTC TCC TOG 

Lys He Phe Ser Ser 

230 



GAT GAA GAG TCC 

Arb Asp Glu Gin Ser 

235 



TTC CGG GAG ACT GAG 

Phe Arg Glu Thr Glu 

240 



ATC TAT AAC ACA GTA TTC CTC AGA CAC GAC AAC ATC CTA GGC TTC ATC 
lie Tyr Asn Thr Val Leu Leu Arg His Asp Asn lis Leu Gly Phe lis 

245 250 \ 255 260 

GCC TCA GAC ATG ACC TCC CCfc AAC TCC AGC ACQ CAG CTC TCC CTC ATC 
Ala Ser Asp Met Thr Ser Arg\ Asn Ssr Ssr Thr Gin Lsu Trp Leu lis 

265 \ 270 275 

ACC CAC TAC CAC GAG CAC GCC TCC CTC TAC GAC ITT CTC CAG AGA CAG 
Thr His Tyr His Glu His Gly ser Leu Tyr Asp Phe Leu Gin Arg Gin 

280 \ 285 290 



ACC CTC GAG CCC CAT CTC GCT CTC 
Thr Leu Glu Pro His Leu Ale Leu 
295 300 



CTA GCT CTC TCC GCO GGA TCC 
Leu Ale Vel Ser Ale Ale Cys 

305 



GGC CTC CCC CAC CTC CAC CTC GAG ATCXTTC GGT ACA CAG GGC AAA CCA 
Gly Leu Ale His Leu His Val Glu He >Phe Gly Thr Gin Gly Lys Pro 
310 315 320 



GCC ATT GCC CAC CCC CAC TTC AAG AGC 
Ala He Ale His Arg Asp Phe Lys Ser 

325 330 



AAT CTC CTC CTC AAG AGC 
'Asn Vel Leu Val Lys Ser 
335 340 



AAC CTC CAG TCT TCC ATC CCC GAC CTC GGCVCTG GCT CTC ATG CAC TCA 

Asn Leu Gin Cys Cys He Ala Asp Leu Gly \eu Ale Val Met His Ser 

345 350 



1014 



1062 



1110 



1158 



1206 



1254 



1302 



1350 



CAG GCC AGC CAT TAC CTC GAC ATC GGC AAC AAC COG AGA CTC GGC ACC 

Gin Gly Ser Asp Tyr Leu Asp He Gly Asn Asn Pro Arg Vel Gly Thr 

360 365 \ 370 

AAG CGG TAC ATG CCA CCC GAG CTC CTC GAC GAG CAG ATC CCC ACG GAC 
Lys Arg Tyr Het Ala Pro Glu Val Leu Asp Glu Gin He Arg Thr Asp 
375 380 \ 385 



TCC TTT GAG TCC TAC AAG TCC ACT GAC ATC 
Cys Phe Glu Ser Tyr Lys Trp Thr Asp He 
390 395 



CCCv TTT GGC CTC CTC 
AlaVhe Gly Leu Val 
400 



CTC TOG GAG ATT GCC CCC CGG ACC ATC CTC AAT GGC ATC CTC GAG CAC 
Leu Trp Glu He Ala Arg Arg Thr He Val Asn Gly 114 Val Glu Asp 
405 410 415 \ 420 

TAT AGA CCA CCC TTC TAT GAT CTC CTC CCC AAT GAC CCC ACC TTT GAG 
Tyr Arg Pro Pro Phe Tyr Asp Val Val Pro Asn Asp Pro Ser Phe Glu 

425 430 \ 435 

GAC ATG AAG AAG CTC GTG TCT CTC GAT CAG CAG ACC CCC ACCXXTC CCT 
Asp Met Lys Lys Val Val Cys Val Asp Gin Gin Thr Pro Thr Ule Pro 

440 445 450 

AAC CGG CTC GCT CCA GAC CCC GTC CTC TCA GGC CTA GCT CAG ATG ATG 
Asn Arg Leu Ala Ala Asp Pro Val Leu Ser Gly Leu Ala Gin Met 
455 460 465 



1398 



1446 



1494 



1542 



1590 



1638 



1686 
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CCO GAG TGC 
Arg Glu Cy» 
470 



TAC CCA AAC CCC TCT GCC CCA CTC ACC GCG CTO CGG 
Tyr Pro Asn Pro Ser Ala Arg Leu Thr Ala Leu Arg 
475 480 



1734 



ATC AAG AAG ACA CTA CAA AAA ATT AGC AAC ACT CCA GAG AAG CCT AAA 

lie Lye Lys Thr mu Gin Lya lit Ser Asn Ser Pro Glu Lys Pro Lys 

485 \ 490 495 500 



GTG ATT CAA TAGCCCAjSGA GCACCTGATT 
Val He Gin 



CCTTTCTGCC TGCAGGGGGC 



1782 



1831 



TGGGGGGGTG GGGGGCAGTu GATGGTGCCC TATCTGGGTA GAGGTAGTGT GAGTGTGGTG 
TGTGCTGGGG ATGGGCAGCT \?CCCCTCCCT GCTCGGCCCC CAGCCCACCC AGCCAAAAAT 



ACAGCTGGGC TGAAACCTGA 



AAA 



1891 
1951 
1984 



(2) INFORMATION FOR SSQ IDyNO: 2: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 503 amino acids 

(B) TYPE: amino acu 
(D) TOPOLOGY: line 



(ii) MOLECULE TYPE: proteii 

(xi) SEQUENCE DESCRIPTION: 

Met Thr Leu Gly Ser Pro Arg Lyi 
1 5 



ID NO: 2: 

Gl^Leu Leu Met Leu Leu Met Ala 
10 15 



Leu Val Thr Gin Gly Asp Pro Val Lys Pko Ser Arg Gly Pro Leu Val 

20 25 \ 30 



Thr Cys Thr Cys Glu Ser Pro His Cys Lys ^Gly Pro Thr Cys Arg Gly 
35 40 \ 45 

Ala Trp Cys Thr Val Val Leu Val Arg Glu Gl\ Gly Arg His Pro Gin 
50 55 \ 60 

Glu His Arg Gly Cys Gly Asn Leu His Arg Glu lieu Cys Arg Gly Arg 

65 70 75 \ 80 



Pro Thr Glu Phe Val Asn His Tyr Cys Cys Asp 

85 90 



[is Leu Cys Asn 

95 



Hie Asn Val Ser Leu Val Leu Glu Ala Thr Gin Pro Pre Ser Glu Gin 

100 105 \110 

Pro Gly Thr Asp Gly Gin Leu Ala Leu lie Leu Gly Pro Val Leu Ala 

115 120 125 

Leu Leu Ala Leu Val Ala Leu Gly Val Leu Gly Leu Trp Hi^ Val Arg 

130 135 140 

Arg Arg Gin Glu Lys Gin Arg Gly Leu Hie Ser Glu Leu Gly fclu Ser 

145 150 155 \ 160 
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Ser Leu He Leu Lye Ala Ser Clu Cln Cly Asp Thr Met Leu Cly Asp 

^ 165 170 175 

Leu Leu^Asp Ser Asp Cys Thr Thr Cly Ser Cly Ser Cly teu Pro Phe 

x 180 185 190 

Leu Val Cl\Arg Thr Val Ala Arg Cln Val Ala Leu Val clu Cya Val 

195\ 200 205 

Gly Cly *^ ^ Cly Clu Val Tr * **9 Cly Leu Trp Hie Cly Clu 
210 \ 215 220 



Ser Val Ala Val 

225 



• lie Phe 

230 



Arg Aap Clu Gin Ser 
235 



Trp Phe 
240 



Arg Clu Thr Clu IleVyr Aen Thr Val Leu Leu Arg His Aap Aen He 

245 \ 250 255 



Leu Gly Phe He Ala SerXAsp 

260 



Net Thr Ser Arg Aan 
265 



Ser Thr Gin 
270 



Leu Trp Leu He Thr Hie Ty\nie Clu His Cly Ser Leu Tyr Aap Phe 

275 \280 285 



Leu Cln Arg Cln Thr Leu Glu 
290 295 



lis Leu Ala Leu Arg Leu Ala Val 

300 



Ser Ala Ala Cya Cly Leu Ala Hii/LAu His Val Clu He Phe Cly Thr 

305 310 f\ 315 320 

Cln Cly Lys Pro Ala He Ala His Arg\Asp Phe Lys Ser Arg Aan Val 

325 ^30 335 

Leu Val Lys Ser Asn Leu Cln Cys Cys llW Ala Asp Leu Cly Leu Ala 

3*0 345 \ 

Val Met His Ser Cln Cly Ser Aap Tyr Leu Xsp He Cly Asn Asn Pro 

355 360 \ 365 

Arg Val Cly Thr Lys Arg Tyr Met Ala Pro GluXval Leu Asp Clu Cln 
370 375 >80 

He Arg Thr Asp Cys Phe Clu Ser Tyr Lys Trp Thr Asp He Trp Ala 

3fi 5 390 395 \ 400 

Phe Cly Leu Val Leu Trp Clu He Ala Arg Arg Thr\le Val Asn Cly 

405 410 \ 415 



He Val Clu Asp Tyr Arg Pro Pro Phe Tyr Asp Val 

420 425 



ValXPro Asn Asp 

130 



Pro Ser Phe clu Asp Met Lys Lys Val Val Cys Val Asp c\n Cln Thr 
435 440 445 

Pro Thr He Pro Asn Arg Leu Ala Ala Asp Pro Val Leu Ser\siy Leu 
450 455 460 



Ala Gin Met Met Arg Clu Cys Trp Tyr Pro Asn Pro Ser Ala Ar> 
465 470 475 



Leu 
480 
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Thr Al^vLeu Arg He Lys Lys Thr Leu Gin Lys He Ser Asn Mr Pro 

485 490 495 

Glu Lys p\o Lys Val He Gin 

500 



(2) INFORMATION FOR SBQ ID NOs 3* 

(i) SEQUENCE CHARACTERISTICS: 

(A) DENGTH: 2724 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: linear 

(ii) MOLECULE T^PB: CDNA 

(iii) HYPOTHETICAL^ NO 

(iii) ANT I -SENSE: NO 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: HomoXyfepiens 

(ix) FEATURE: 

(A) NAME /KEY: CD! 

(B) LOCATION: 104.. 16' 



(xi) SEQUENCE DESCRIPTION: SBQ ID NO: 3: 
CTCCGAGTAC CCCAGTGACC AGAGTGAGAG AAfcCTCTGAA CGAGGGCACG CGGCTTGAAG 

GACTGTGGGC AGATGTGACC AAGAGCCTGC ATTX^GTTGT ACA ATG GTA GAT GGA 

Met Val Asp Gly 
1 



60 
115 



GTG ATG ATT CTT CCT CTC CTT ATC ATG ATT 
Val Met He Leu Pro Val Leu He Met He 
5 10 



CTC CCC TCC CCT ACT 

.a Leu Pro Ser Pro Ser 

20 



163 



ATG GAA GAT GAG AAG CCC AAG GTC AAC CCC AAA^CTC TAC ATG TCT GTG 
Met Glu Asp Glu Lys Pro Lys Val Asn Pro Lys Leu Tyr Met Cys Val 

25 30 \ 35 

TCT GAA GGT CTC TCC TGC GGT AAT GAG GAC CAC TGT^GAA GGC GAG GAG 
Cys Glu Gly Leu Ser Cys Gly Asn Glu Asp His Cys Glu Gly Gin Gin 

40 45 \ 50 

TGC TTT TCC TCA CTG AGC ATC AAC GAT GGC TTC CAC GTfc TAC GAG AAA 
Cys Phe Ser Ser Leu Ser He Asn Asp Gly Phe Bis Val\Tyr Gin Lys 
55 60 65 

GGC TGC TTC CAG GTT TAT GAG CAG GGA AAG ATG ACC TGT AAG ACC COG 
Gly Cys Phe Gin Val Tyr Glu Gin Gly Lys Met Thr Cys Lys Thr Pro 
70 75 80 ^ 



211 



259 



307 



355 
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CCT GGC CAA OCT CTC GAG TGC TGC CAA GGG GAC TOO TGT AAC 
Pro SefvPro Gly Gin Ala Val Glu Cy» Cys Gin Gly Asp Trp Cys Asa 
85 \ 90 95 100 

AGG AAC ATbvACC GCC GAG CTG CCC ACT AAA GGA AAA TCC TTC CCT GGA 

Arg Aan Zle \hr Ala Gin Leu Pro Thr Lye Gly Lya Sar Pha Pro Gly 

105 110 US 

ACA CAG AAT TTC^CAC TTG GAG GTT CGC CTC ATT ATT CTC TCT CTA GTG 
Thr Gin Aan Pha Hie Leu Glu Val Gly Lau Zla Zla Lau Sar Val Val 

120 \ 125 130 

TTC CCA GTA TGT CTT YlA GCC TGC CTG CTG GGA GTT CCT CTC CGA AAA 
Pha Ala Val Cya Lau Z*u Ala Cya Lau Lau Gly Val Ala Lau Are Lya 
135 \ 140 145 



TTT AAA AGG CCC AAC CAA 

Pha Lya Arg Arg Aan Gin 

150 



151 



CGC CTC AAT CCC CGA GAC CTO GAG TAT 

Arg Lau Aan Pro Arg Aap Val Glu Tyr 

160 



403 



451 



499 



547 



595 



GGC ACT ATC GAA GGG CTC ATC ACC ACC AAT CTT GGA GAC AGC ACT TTA 
Gly Thr I la Glu Gly Leu lie Tnr Thr Aan Val Gly Aap Sar Thr Leu 
165 170 \ // 175 180 



643 



GGA GAT TTA TTG CAT CAT TCC TCT 
Ala Aap Lau Lau Aap His Sar Cya 

185 



TCA GGA AGT GGC TCT GGT CTT 
Sar Gly Ser Gly Ser Gly Leu 
190 195 



CCT TTT CTG GTA CAA AGA ACA GTG GCT CGC GAC ATT ACA CTG TTG GAG 
Pro Phe Leu Val Gin Arg Thr Val Ala Arg Gin lie Thr Leu Leu Glu 

200 205 \ 210 



691 



739 



CTC GGG AAA GGC AGG TAT GGT GAG GTG 

Cya Val Gly Lya Gly Arg Tyr Gly Glu Val 
215 220 



AGG GGC AGC TOG CAA 

Arg Gly Sar Trp Gin 
225 



787 



GGG CAA AAT CTT CCC GTG AAG ATC TTC TCC TCC\CGT GAT GAG AAG TCA 
Gly Glu Aan Val Ala Val Lya Zla Pha Ser Ser Arg Aap Glu Lya Sar 
230 235 2 



835 



TGG TTC AGG GAA ACC CAA TTG TAC AAC ACT GTG ATG\ CTG AGG CAT GAA 

Trp Pha Arg Glu Thr Glu Leu Tyr Aan Thr Val Met Lau Arg Hie Glu 
245 250 255 \ 260 

AAT ATC TTA GGT TTC ATT GCT TCA GAC ATG ACA TCA ACk CAC TCC AGT 
Asn lie Leu Gly Phe Zle Ala Ser Asp Met Thr Ser ArgNfiis Ser Ser 

265 270 \ 275 

ACC CAG CTG TGG TTA ATT ACA CAT TAT CAT GAA ATG GGA T<5fe TTG TAC 
Thr Gin Leu Trp Leu Zla Thr Bis Tyr Hie Glu Hat Gly ServLeu Tyr 

280 285 290 



883 



931 



979 



GAC TAT CTT CAG CTT ACT ACT CTG GAT ACA GTT AGC TGC CTT CGA ATA 

Aap Tyr Leu Gin Leu Thr Thr Leu Asp Thr Val Ser Cya Leu Arg Zle 
295 300 305 



1027 



GTG CTG TCC ATA GCT AGT GGT CTT GGA CAT TTG CAC ATA GAG ATA TTT 
Val Leu Ser Zle Ala Ser Gly Leu Ala Hie Leu His Zle Glu Zle Phe 

310 315 320 \ 



1075 
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GGG ACC CAA CCC AAA CCA GCC ATT CCC CAT CCA GAT TTA AAC ACC AAA 
cty Thr Gin Cly Ly> Pro Ala XI* Ala Hi. Arg A.p Leu Ly. S.r Ly. 
325 \ 330 335 340 

AAT ATT CTC CTT AAoW AAT CCA CAO TCT TCC ATA OCA CAT TTC CCC 

Aen II. Leu val Lya ly. *« n 61 * cln <*" <** I1- A1 * A * P £2 ° ly 

34S \ 350 35S 

CTC CCA CTC ATC CAT TCC, CAO ACC ACC AAT CAC CTT CAT CTC CCC AAC 

Leu Ala val M.t Hi. S.r\oin Ser Thr A.n Cln leu A.p Val Cly A.n 

360 \ 3* s 



AAT CCC CGT CTC CCC ACC 

A.n Pro Arg Val Cly Thr 

375 



CCC TAC ATC CCC CCC CAA CTT CTA GAT 

Lyh Arg Tyr Mat Ala Pro Glu val Leu A.p 

380 385 



CAA ACC ATC CAC CTC CAT TCT T?C CAT TCT TAT AAA ACC CTC CAT ATT 

Clu Thr II. Cln Val Aap Cy. Pke A.p S.r Tyr ly. Arg val A.p XI. 

390 395 \ 400 

TCC CCC TTT CGA CTT CTT TTC TGg\aA CTC CCC ACC CCC ATC CTC ACC 
Trp Ala Ph. Cly Leu Val Leu Trp &u *al Ala Arg Arg Met Val Ser 
405 410 \// 415 420 



AAT CGT ATA GTG CAC CAT TAC AAC CI 

A.n Cly II. Val Clu A.p Tyr Ly. P) 

425 



TTC TAC CAT CTC CTT CCC 

•o Ph. Tyr A.p Val val Pro 

435 



AAT CAC CCA AGT TTT CAA CAT ATC AGO AAc\tA CTC TCT CTC CAT CAA 
A.n Asp Pro S.r Ph. Clu A.p M.t Arg Ly. Val Val Cy. Val A«p Cln 

440 445 \ 450 

CAA ACC CCA AAC ATA CCC AAC ACA TCC TTC TCA>6AC CCC ACA TTA ACC 
Cln Arg Pro A.n II. Pro A.n Arg Trp Ph. S.r *»p Pro Thr Leu Thr 
455 460 \ 465 

TCT CTC CCC AAC CTA ATC AAA CAA TCC TCC TAT CAaNaAT CCA TCC CCA 
Ser Leu Ala Ly. Leu Met Ly. Clu Cy. Trp Tyr Cln A«n Pro Ser Ala 
470 475 480 

AGA CTC ACA CCA CTC CGT ATC AAA AAC ACT TTC ACC AAA\ ATT CAT AAT 
£J Su JS Xll Su Arg lie Ly. Ly. Thr Leu Thr Ly.^1. A.p A.n 

485 490 495 \ 500 

TCC CTC CAC AAA TTC AAA ACT GAC TCT TCACATTTTC ATAGTG' 
Ser Leu Asp Lye Leu Lye Thr Aep Cye 

505 

GAAGCAAGAT TTCACCTTCT TGTCATTGTC CACCTCGCAC CTAATCCTCC CCTCACTGGT 
TCTCACAATG CAATCCATCT CTCTCCCTCC CCAAATCCCT GCTTTCACAA GCckcACCTC 
CTACCCACCC ATCTCTTCCC CACACATCAA AACCACCCTA ACCTCGCTCC ATGAQjTGTCA 



AACCTAGGCA CTGCACCAAC ACACACAAAT CCTAAAACAC ATCTGGGCAT 



1123 



1171 



1219 



1267 



1315 



1363 



1411 



1459 



1507 



1555 



1603 



1650 



CCTCACTGGT 


1710 


GCCAGACGTC 


1770 


ATGARGTGA 


1830 


CACTGTTGCA 


1890 


TAAGTCAGTG 


1950 


AGGAGGTGbT 


2010 
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GAATTTTTX^ TCAGCAATAT TOCCTGTGCT 
CATTCCTTAC WGCACTGTT ACTCTTAATT 
GCGTACTCCA CTGCTCTGTC TTTGGATAAT 
TCTCAGACTT TGCTOCATTT TACACATGTG 
AATTCTTTAT ACACAAOTTT GCAAATTATT 
AACTGCTTTC TGCATATG^ AAAGCTTATT 
ATGTTTTTAA CACTATACTC \TAAAATGGAC 
TTTAAGTCCT TCACATTTGT AtGTGTOTAG 
ACGTATTTAG CCATTACCCA CCt^ACACCA 
TTTCAGTAGA ATTTTAGTCC TGAACGCTAC 
ATTACGTGCA TTTAAACTCT GCCAGJ 
TATTTAGTAG TTATTTGTAT AAATTAAAT1 



TCTCTTCTTT ATTGCACTAG GAATTCTTTG 
TTAAAGACCC AACTTGCCAA AATGTTGGCT 
AGGAATTCAA TTTGGCAAAA CAAAATGTAA 
CTGATGTTTA CAATGATGCC GAACATTAGG 
TATTACTTGT GCACTTAGTA GTTTTTACAA 
TTTATCTGGT CTTATGATTT TATTACAGAA 
ATTTTCTTTT ATTATCAGTT AAAATCACAT 
ACTGTAACTT TTTTTCAGTT CATATOCAGA 
CCGAATATAT TATCGATTTA GAAGCAAAGA 
GGGGAAAATG CATTTTCTTC AGAATTATCC 
AATAACTATT TTGTTTTAAT CTACTTTTTG 
AACTGTTTTC AAGTCAAAAA AAAA 



2070 
2130 
2190 
2250 
2310 
2370 
2430 
2490 
2550 
2610 
2670 
2724 



(2) INFORMATION FOR SEQ ID NOt 4: 

(i) SEQUENCE CHARACTERISTICS: ^ 

(A) LENGTH: 509 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 

Mat Val Aap Gly Val Mat I la Lau Pro Val Leu I N 

1 5 10 

Pro ser Pro Ser Met Clu Aap Glu Lya Pro Lya ValVan Pro Lya Leu 

20 25 \ 30 

Tyr Met Cya Val Cya Glu Gly Leu Ser Cya Gly Aan Glik Aap Hia Cya 
35 40 45\ 



Met He Ala Leu 

15 



Glu Gly Gin Gin Cya Phe Ser 
50 55 



Ser Leu Ser He Aan Aap Gly Hi> 

60 



vai Tyr Gin Lya Gly Cya Phe Gin Val Tyr Glu Gin Gly Lya )rtt Thr 

65 70 75 \ 

Cva Lya Thr Pro Pro Ser Pro Gly Gin Ala Val Glu Cya Cya Gln\Gly 
1 g£ 90 95 

Asp irp cy. Aan Arg Aen lit Thr Ala Cln Leu Pro Thr Lyj Cly 

ser Phe Pro Gly Thr Cln Ami Phe His Leu Clu Val Cly Leu He He 
U5 120 *** 
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Leu Se\ Val Val Phe Ala Val Cya Leu Leu Ala Cys Lou Leu Oly Val 

130\ 135 140 

Ala Lou Aril Lys Phe Lye Arg Arg Aan Gin Glu Arg Leu Aim Pro Arg 

145 \ 150 155 160 

Asp Val Glu TykGly Thr He Glu Gly Leu I la Thr Thr Asn Val Gly 

^65 170 175 



Asp Ser 



Thr Leu 
180 



All 



Lau Lau Aap His Sar Cys Thr Sar Gly Sar 

185 190 



Gly Ser Gly Lau Pro Pha Lau Val Gin Arg Thr Val Ala Arg Gin I la 

195 \ 200 205 

Thr Lau Lau Glu Cys Val Gly Lys Gly Arg Tyr Oly Glu Val Trp Arg 
210 215 220 



Gly Ser Trp Gin Gly Glu Asn 
225 230 



vVal Ala Val Lys lie Phe Sar Sar Arg 

235 240 



Asp Glu Lys Sar Trp Pha Arg Glu Thr Glu Lau Tyr Asn Thr Val Mat 

245 A A 250 



Lau Arg 



Hia Glu Aan Zla Lau Gly 

260 



lie Ala Sar 



Asp Mat Thr Sar 

270 



Arg His Ser 
275 



Thr Gin Lau Trp Leu \le Thr Hia Tyr His Glu Mat 

280 \ 285 



Gly Ser Lau Tyr Asp Tyr Lau Gin Lau ThrVThr Lau Asp Thr Val Sar 

290 295 \ 300 



Cys Leu Arg lie Val Leu 
305 310 



He Ala Sar Gly Leu Ala His Lau His 

320 



315' 



He Glu He Phe Gly Thr Gin Gly Lya Pro Ala 

325 330 

Leu Lys Ser Lys Asn He Leu Val Lys Lys Asn Gly 

340 345 



Ala His Arg Asp 

335 

Cys Cys He 

350 



Ala Asp Leu Gly Leu Ala Val Met His Ser Gin Ser ThrNAsn Gin Leu 
355 360 365 

Asp Val Gly Asn Asn Pro Arg Val Gly Thr Lys Arg Tyr Me\ Ala Pro 
370 375 380 

Glu Val Leu Asp Glu Thr He Gin Val Aap Cys Phe Asp Sar fyr Lys 

390 395 \ 400 



Aro Val Asp He Trp Ala Phe Gly Leu Val Leu Trp Glu Val Ala 

405 410 415 

Arg Met Val Ser Aan Gly He Val Glu Aap Tyr Lya Pro Pro Phe 

420 425 430 

Asp val Val Pro Asn Asp Pro Sar Phe Glu Asp Met Arg Lys Val Val 
435 440 445 
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Cys Va1\a«p Gin Gin Arg Pro Asn He Pro Asn Arg Trp Fhe Ser Asp 

450 \ 455 460 

Pro Thr LeuVrhr Ser Leu Ala Lys Lou Mot Lys Glu Cyo Trp Tyr Ola 
465 \ 470 475 480 

Aon Pro Ser Alk Arg Lou Thr Ala Lou Arg Ilo Lyo Lyo Thr Leu Thr 

,85 490 495 

Lys Ilo Asp Aon Sec Lou Aop Lys Lou Lys Thr Asp Cys 

500 \ 505 



(2) INFORMATION FOR SBQ ID HQs 5t 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTHS 2912 boss pairs 
(8) TYPE i nuclo£c acid 
(C) STRANDSDNSSS i\unknown 
(0) TOPOLOGY i lino\r 

(ii) MOLECULE TYPE: C0NA 

(iii) HYPOTHETICAL l NO 

(iii) ANTI-SENSE I NO 

(v) FRAGMENT TYPE: internal 

* 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo sapiens 

(ix) FEATURE! 

(A) NAME /KEY: CDS 

(B) LOCATIONS 310.. 1905 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

CCTCCGCCCC CAGGGCTGGA GGATGCGTTC CCTGGGGTCC GGACTTATGA AAATATGGAT 

CACTTTAATA CTGTCTTCGA ATTCATGACA TGCAAGCATA GGTCAAAGOT CTTTGGAGAA 

AATCAGAAGT ACAGTTTTAT CTAGCCACAT CTTGGAGGAG TCGTAAGAAA>GCAGTGGGAG 

TTGAAGTCAT TGTCAAGTGC TTGCGATCTT TTACAAGAAA ATCTCACTCA ATGATAGTGA 

TTTAAATTGC TGAAGTAGCA AGACCAATTA TTAAACGTGA CAGTACACAG GAAA^ATTAC 

AATTC AACA ATG ACT CAG CTA TAC ATT TAC ATC ACA TTA TTG GGA 

Mot Thr Gin Lou Tyr Ilo Tyr Ilo Arg Lou Lou Gly Ala 
15 10 

TAT TTG TTC ATC ATT TCT CGT GTT CAA GGA CAG AAT CTG GAT AGT ATG 

Tyr Leu Phe Ilo Ilo Ser Arg Val Gin Gly Gin Asn Leu Asp Ser Met 
15 20 25 



60 
120 
160 
240 
300 
348 



396 
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Leu 

30 



LT GGC ACT GGG ATC AAA TCA CAC TCC 6 AC CAO AAA AAO TCA CAA 
Gly Thr Gly Mat Lys Ser Asp Ser Asp Gin Lye Lys Ser Glu 

35 40 45 



AAT GCA OTA ACC TTA OCA CCA GAG CAT ACC TTG CCT TTT TTA AAG TGC 

Asn Gly VAl Thr Leu Ala Pro Glu Asp Thr Leu Pro Phe Leu Lys Cys 

50 55 60 

TAT TGC TCA OGG CAC TCT CCA CAT GAT GCT ATT AAT AAC ACA TGC ATA 
Tyr Cys Ser Gly His Cys Pro Asp Asp Ala lie Asn Asa Thr Cys lis 

6& 70 75 



ACT AAT GGA CAT 

Thr Asn Gly His 
80 

ACC ACA TTA GCT TCA 
Thr Thr Lou Alt Ser 
95 



TTT GCC ATC ATA GAA GAA GAT GAC CAG GGA CAA 

Phs Ala lis lis Glu Glu Asp Asp Gin Gly Glu 

85 90 

TGT ATG AAA TAT GAA GGA TCT GAT TTT CAG 
Cys Mat Lys Tyr Glu Gly Ser Asp Phe Gin 
100 105 



TGC AAA GAT TCT CCA AAA 
Cys Lys Asp Ssr Pro Lys 

110 U5 



CAG CTA CGC CGG ACA ATA GAA TGT TGT 

v a Gin Leu Arg Arg Thr He Glu Cys Cys 

120 125 



CGG ACC AAT TTA TCT AAC CAC 
Arg Thr Asn Leu Cys Asn Gin 

130 



CAA CCC ACA CTG CCC CCT CTT 

iu Gin Pro Thr Leu Pro Pro Val 
135 140 



GTC ATA GCT CCG TTT TTT GAT GGC XGC ATT CCA TGC CTG CTT TTG CTC 

Val lie Gly Pro Phe Phe Asp Gly Stft lie Arg Trp Leu Val Leu Leu 

145 150\ 155 



ATT TCT ATG GCT GTC TGC ATA ATT GCT A, 
He Ser Met Ala Val Cys He He Ala M< 
160 165 



ATC ATC TTC TCC AGC TGC 
He He Phe Ser Ser Cys 
170 



TTT TCT TAC AAA CAT TAT TGC AAG AGC ATC T< 
Phe Cys Tyr Lys His Tyr Cys Lys Ser He 

175 180 



AGC AGA CCT CCT TAC 

Arg Arg Arg Tyr 

.85 



AAT CGT CAT TTG CAA CAG GAT GAA GCA TTT ATT CCA, GTT GGA GAA TCA 
Asn Arg Asp Leu Glu Gin Asp Glu Ala Phe He Prowal Gly Glu Ser 
190 195 200 \ 205 

CTA AAA GAC CTT ATT GAC CAG TCA CAA AGT TCT CGT AG^GGG TCT GCA 

Leu Lys Asp Leu He Asp Gin Ser Gin Ser Ser Gly Ser>Gly Ser Gly 

210 215 \ 220 

CTA CCT TTA TTG GTT CAG CCA ACT ATT GCC AAA CAG ATT CA&ATG GTC 
Leu Pro Leu Leu Val Gin Arg Thr He Ala Lys Gin He Gln>Met Val 

225 230 235 

CCC CAA GTT CGT AAA GGC CCA TAT GCA GAA GTA TGG ATG CGC 

Arg Gin Val Gly Lys Gly Arg Tyr Gly Glu Val Trp Met Gly Lys 
240 245 250 



vTrp 



CGT GGC GAA AAA CTG GCG GTG AAA GTA TTC TTT ACC ACT CAA GAA G 
Arg Gly Glu Lys Val Ala Val Lys Val Phe Phe Thr Thr Glu Glu 
255 260 265 



Ala> 



444 



492 



540 



588 



636 



684 



732 



780 



828 



876 



924 



972 



1020 



1068 



1116 
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AGC 

Ser 
270 



CCA GAA ACA 6AA ATC TAC CAA ACT GT6 CTA ATO CGC CAT 

Phc x Arg Glu Thr Clu Ho Tyr Gin Thr Val Leu Mot Arg Bis 

275 280 285 



GAA AAC ATA CTT\GCT TTC XTA GCC CCA GAC ATT AAA GGT ACA GGT TCC 
Glu Asn lie Leu\iy Phe Ho Ala Ala Asp lis Lys Gly Thr Gly Ser 

290 295 300 

TGG ACT CAG CTC TAf\7TC ATT ACT GAT TAC CAT GAA AAT GGA TCT CTC 
Trp Thr Gin Leu Tyr You lis Thr Asp Tyr His Glu Asn Gly Ssr Leu 

305 \ 310 315 

TAT GAC TTC CTC AAA Tc\ CCT ACA CTC GAC ACC AGA GCC CTC CTT XAA 
Tyr Asp Phe Leu Lys Cyi\ Ala Thr Lou Asp Thr Arg Ala Lou Leu Lys 

320 \ 325 330 



1164 



1212 



1260 



1308 



TTG CCT TAT TCA CCT GCC TOT GGT CTC TCC GAC CTC GAC ACA GAA ATT 
Leu Ala Tyr Ser Ala Ala CyV Gly Leu Cys His Leu His Thr Glu Zle 
335 340\ 345 



TAT CGC ACC CAA GGA AAG CCC 

Tyr Gly Thr Gin Gly Lys Pro 
350 355 



ATT CCT CAT CCA GAC CTA AAG ACC 
Al\ He Ala His Arg Asp Leu Lys Ser 

360' 365 



AAA AAC ATC CTC ATC AAG AAA AAT 
Lys Asn He Leu He Lys Lys Asn C 

370 



!CT TCC TCC ATT CCT GAC CTC 

ier Cys Cys He Ala Asp Leu 

?75 380 



GGC CTT CCT CTT AAA TTC AAC AGT CAC AGA AAT GAA CTT GAT CTC CCC 
Gly Leu Ala Val Lys Phe Asn Ser Asp Thk Asn Glu Val Asp Val Pro 

385 390 \ 395 



1356 



1404 



1452 



1500 



TTG AAT ACC AGG CTC GGC ACC AAA CGC TAC 

Leu Asn Thr Arg Val Gly Thr Lys Arg Tyr 
400 405 



CCT CCC GAA CTC CTC 
Met Ala Pro Glu Val Leu 
410 



1548 



GAC GAA AGC CTC AAC AAA AAC CAC TTC CAG CCC TAC ATC ATC CCT GAC 

Asp Glu Ser Leu Asn Lys Asn His Phe Gin Pro Tvr Zle Met Ala Asp 

415 420 421 

ATC TAC ACC TTC GGC CTA ATC ATT TGG GAG ATO GCT ^T CCT TGT ATC 
He Tyr Ser Phe Gly Leu He Zle Trp Glu Met Ala Arg Arg Cys Zle 

430 435 440 \ 445 

ACA GGA GGG ATC CTC GAA GAA TAC CAA TTG CCA TAT TACVAAC ATC GTA 

Thr Gly Cly He Val Glu Glu Tyr Gin Leu Pro Tyr Tyr Asn Met Val 

450 455 \ 460 



1596 



1644 



1692 



CCC AGT GAT CCG TCA TAC GAA GAT ATC CCT GAG CTT CTC TGT GTC AAA 

Pro Ser Asp Pro Ser Tyr Glu Asp Met Arg Glu Val Val Cys\Val Lys 

465 470 475 



1740 



CCT TTG CGG CCA ATT CTC TCT AAT CCG TGG AAC AGT GAT GAA 
Arg Leu Arg Pro He Val Ser Asn Arg Trp Asn Ser Asp Glu 
480 485 490 



cyi 



CTA 
Leu 



CCA CCA GTT TTG AAG CTA ATC TCA GAA TGC TGG GCC CAC AAT CCA 
Arg Ala Val Leu Lys Leu Met Ser Glu Cys Trp Ala His Asn Pro Ai 
495 500 505 



1788 



1636 



* ♦ t ^ 
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TCC ACA CTC ACA OCA TTO ACA ATT AAO AAO ACQ CTT GCC AAO ATO OTT 
Sar ArdiLeu Thr Ala Leu Arg Xle Lys Lys Thr Leu Ala Lys Mat Val 

510 \ 5.15 520 525 

GAA TCC OVA GAT GTA AAA ATC TGATGCTTAA ACCATCGGAG GAGAAACTCT 
Clu Ser Gl\ Asp Val Lye Xle 

530 

AGACTGCAAG A^CTGTTTTT ACCCATGGCA TGGGTGGAAT TAGAGTGGAA TAAGGATGTT 
AACTTGCTTC TCAGACTCTT TCTTCACTAC GTCTTCACAG GCTGCTAATA TTAAACCTTT 
CAGTACTCTT ATTAGOATAC AAGCTGGGAA CTTCTAAACA CTTCATTCTT TATATATGGA 
CAGCTTTATT TTAAATGTCG TTTTTGATGC CTTTTTTTAA GTGGGTTTTT ATGAACTGCA 
TCAAGACTTC AATCCTGAW AGTGTCTCCA GTCAAGCTCT GGGTACTGAA TTGCCTCTTC 
ATAAAACGGT GCTTTCTOTC \aAGCCTTAA GAAGATAAAT GAGCGCAGCA GAGATGGAGA 
AATAGACTTT GCCTTTTACC TgXgACATTC AGTTCGTTTG TATTCTACCT TTGTAAAACA 
GCCTATAGAT CATGATGTGT TTGGOATACT GCTTATTTTA TGATACTTTC TCCTGTGTCC 
TTAGTGATGT GTGTGTGTCT CCATGCXCAT flfCACGCCGGO ATTCCTCTGC TGCCATTTGA 
ATTAGAAGAA AATAATTTAT ATGCATOCAC^GGAAGATAT TGCTGGCCGC TGGTTTTGTC 



CTTTAAAAAT 
AGTGAGATAG 



CCAATATCTG ACCAAGATT£J8SCAATCTCA TACAAGCCAT TTACTTTCCA 
CTTCCCCACC AGCTTTATTT TTTAACATGA AAGCTGATCC CAAGGCCAAA 



AGAAGTTTAA AGCATCTGTA AATTTGGACT G: 
TTATTATTTT TGTCACGCAA AGCATCCTCT CCAAA( 



AACCACCATT TTTTTTGTGG 
AGCTTCTATT GCCATCAACC 



ATGCTTACAA AGAAAGCACT TCTTATTGAA GTGAATTOCT GCATTTGATA GCAATGTAAG 
TGCCTATAAC CATGTTCTAT ATTCTTTATT CTCAGTAACT^ TTTAAAAGGG AAGTTATTTA 
TATTTTGTGT ATAATGTGCT TTATTTGCAA ATCACCC 



1884 



1935 



1995 
2055 
2115 
2175 
2235 
2295 
2355 
2415 
2475 
2535 
2595 
2655 
2715 
2775 
2835 
2895 
2932 



(2) INFORMATION FOR SEQ ID NOt 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTHt 532 amino acids 

(B) TYPE! amino acid 
<D) TOPOLOGY t linaar 

(ii) MOLECULE TYFEs protain 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Met Thr Gin Lou Tyr Ila Tyr Ila Arg Leu Lou Gly Ala Tyr 
I 5 10 



iu Pba 



Ila Ila Sor Arg Val Gin Gly Gin Asn Lau Asp Sar Mat Leu Hia\ply 

20 25 30 
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Thr Gly Met Lys Ser Asp Ser Asp Gin Lys Lys Ser Glu Asn Gly Val 

40 45 



Thr Lou Ala 
50 



>ro Glu Asp Thr Leu Pro Phe Leu Lys Cy 

55 60 



• Tyr Cya Ser 



Gly His Cys Prd\Asp 

65 



Asp Ala lis Asn Asn Thr Cys 21s Thr Aan Gly 

70 75 80 



His Cys Phs Ala XXe lis Glu Glu Asp Asp Gin Gly Glu Thr Thr Leu 

8& 90 95 

Ala Ser Gly Cys Mat ivs Tyr Glu Gly Ssr Asp Fhs Gin Cys Lys Asp 

100 \ 105 110 

Ser Pro Lys Ala Gin LeuNArg Arg Thr lis Glu Cys Cys Arg Thr Asn 

115 \ 120 125 



Leu Cys Asn Gin Tyr Leu Gln\Pro 
130 135 

Pro Phe Phe Asp Gly Ser He 

145 150 

Ala Val Cys He He Ala Met He 

165 



Lys Hit Tyr Cys Lys Ser He 

160 



Thr Leu Pro Pro Val Val He Gly 

140 

)Leu Val Leu Leu He Ser Met 

155 160 

Phe Ser Ser Cys Phe Cys Tyr 

170 175 

Ser A\g Arg Arg Tyr Asn Arg Asp 

185 \ 190 



Leu Glu Gin Asp Glu Ala Phe He Pro Val (Sly Glu Ser Leu Lys Asp 

195 200 \ 205 

Leu He Atp Gin Ser Gin Ser Ser Gly Ser GlyXser Gly Leu Pro Leu 
210 215 *20 

Leu Val Gin Arg Thr He Ala Lys Gin He Gin Met Val Arg Gin Val 

225 230 235 \ 240 



Gly Lye Gly Arg Tyr Gly Glu Val Trp Met Gly Lys 

245 250 



Arg Gly Glu 
255 



Lys Val Ala Val Lys Val Phe Phe Thr Thr Glu Glu AlaXSer Trp Phe 

260 265 ?70 

Arg Glu Thr Glu He Tyr Gin Thr Val Leu Met Arg His Gi\» Asn He 
275 280 285 

Leu Gly Phe He Ala Ala Asp He Lys Gly Thr Gly Ser Trp Tfcr Gin 
290 295 300 



Leu Tyr Leu He Thr Asp Tyr Bis Glu Asn Gly Ser Leu Tyr Asp The 
305 310 315 *20 

Leu Lys Cys Ala Thr Leu Asp Thr Arg Ala Leu Leu Lys Leu Ala TyS 

325 330 335 

Ser Ala Ala Cys Gly Leu Cys His Leu His Thr Glu He Tyr Gly Thr 

340 345 350 



cuorrmtrr furrr 
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Gin Gly LykPro Ala 21a Ala Bis Arg Asp Lsu Lys Ssr Lys Asn lis 

355\ 360 365 

Lsu lis Lys lVs Asn Gly Ssr Cys Cys lis Alt Asp Lsu Gly Lsu Ala 

370 \ 375 380 

Val Lys Phs Asn \sr Asp Thr Asn Glu Vsl Asp Val Pro Lsu Asn Thr 

365 \ 390 395 400 

Arg Val Gly Thr Lyk Arg Tyr Met Ala Pro Glu Val Lsu Asp Glu Ssr 

405\ 410 415 



Lsu Asn Lys Asn His 

420 



is Gin Pro Tyr Zls Mst Ala Asp lis Tyr Ssr 
425 430 



Phs Gly Leu Zls lis TrpiJlu Met Ala Arg Arg Cys lis Thr Gly Gly 
435 \ 440 445 

lis Val Glu Glu Tyr Gin LeuvPro Tyr Tyr Asn Mst Val Pro Ssr Asp 
450 455 \ 460 

Pro Ser Tyr Glu Asp Met Arg Gly Vsl Vsl Cys Vsl Lys Arg Lsu Arg 
465 470 \ 475 480 



Pro He Val 



Asn Arg 
485 



Leu Lys Leu Met Ser Glu Cys Trp 

500 

Thr Ala Leu Arg He Lys Lys Thr Leu 

515 520 

Asp Val Lys He 

530 



!sp Glu Cys Leu Arg Ala Val 
90 495 

Asn Pro Ala Ssr Arg Leu 

510 

Lys Mst Val Glu Ssr Gin 
525 



(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTHS 2333 bass pairs 

(B) TYPE: nuclsic acid 

(C) STRAND ED NESS : unknown 

(D) TOPOLOGY s linsar 

(ii) MOLECULE TYPE I eONA 

(iii) HYPOTHETICAL* NO 

(iii) ANTI-SENSE I NO 

(v) FRAGMENT TYPEi intsrnal 

(vi) ORIGINAL SOURCES 

(A) ORGANISMS Homo sapiens 

(ix) FEATURE: 

(A) NAME /KEY: CDS 

(B) LOCATIONS 1..1515 



riiBr-rmiTr fUCCT 
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(xi\ SBQUBNCl DX5CRXPTX0N t SBQ ZD HOi 7s 
ATC GCG GAG TCC CCC CCA CCC TCC TCC TTC TTC CCC CTT CTT CTC CTC 

Met Ala GitfvSar Ala Gly Ala Ser Ser Phe Fhe Fro Lou Val Val Leu 

1 \ 5 10 15 



CTC CTC CCC 
Leu Leu Ala 



ACC GCC GGC TCC GCG CCC CCC GCG CTC CAG GCT CTC 

Gly\Ser Gly Gly Ser Gly Fro Arg Gly Val Gin Ala Leu 

20 \ 25 30 



CTC TGT GCG TCC AC) 

Leu Cys Ala Cys Thr A 
35 



ACC TCC CTC CAG GCC AAC TAC ACC TGT GAG AGA 
Ser Cys Leu Gin Ala Asn Tyr Thr Cys Clu Thr 
40 45 



GAT CCC CCC TCC ATC G 

Asp Gly Ala Cys Met 

50 



TCC TTT TTC AAT CTC GAT GCG ATC GAG CAC 
Val\Ser Fhe Fhe Asn Leu Asp Gly Met Glu Bis 

,55 60 



CAT CTG CCC ACC TCC ATC COS AAA CTC GAG CTC CTC CCT GCC GCC AAC 
His Val Arg Thr Cys He ProNLys Val Glu Leu Val Fro Ala Gly Lys 

65 70 \ s*\ 75 80 



CCC TTC TAC TCC CTC ACC TCG CAG > 
Pro Phe Tyr Cys Leu Ser Ser Glu 

85 

TAC ACT CAC TAC TCC AAC ACC ATC CAC 

Tyr Thr Asp Tyr Cys Asn Arg He Asp 

100 105 



CTC CCC AAC ACC CAC TCC TCC 
Leu Arg Asn Thr His Cys Cys 
90 95 

AGG CTC CCC ACT GGT CAC 

LVu Arg Val Fro Ser Gly His 

110 



CTC AAG GAG CCT GAG CAC CCC TCC ATC TCC OCC CCC GTG GAG CTC GTA 
Leu Lys Glu Fro Glu His Pro Ser Met Trp Gay Fro Val Glu Leu Val 
115 120 \ 125 

GCC ATC ATC CCC CCC CCC CTG TTC CTC CTG TTC blC ATC ATC ATC ATT 
Gly lie He Ala Gly Pro Val Phe Leu Leu Phe L*p He He He He 
130 135 141 

CTT TTC CTT CTC ATT AAC TAT CAT CAG CCT CTC TAT fcAC AAC CCC CAG 
Val Phe Leu Val He Asn Tyr His Gin Arg Val Tyr His Asn Arg Gin 
145 150 155 \ 160 

AGA CTC CAC ATC CAA GAT CCC TCA TGT CAG ATC TGT CTC^TCC AAA CAC 

Arg Leu Asp Met Glu Asp Pro Ser Cys Glu Met Cys Leu Ser Lys Asp 

165 170 \ 175 

AAG ACC CTC CAC CAT CTT CTC TAC CAT CTC TCC ACC TCA CGcNtCT GCC 
Lys Thr Leu Gin Asp Leu Val Tyr Asp Leu Ser Thr Ser Gly Ser Gly 

180 185 190 x 

TCA GGC TTA CCC CTC TTT CTC CAG CCC AGA GTG GCC CCA ACC ATC^GTT 
Ser Gly Leu Pro Leu Phe Val Gin Arg Thr Val Ala Arg Thr He val 
195 200 205 

TTA CAA GAG ATT ATT GCC AAG GCT CCC TTT CGG GAA GTA TCC CCC 

Leu Gin Glu He He Gly Lys Gly Arg Fhe Gly Glu Val Trp Arg Gly 
210 215 220 



46 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



WO 94/11502 



PCT/GB93/0i367 



52 



Arg T; 
225 



AGO GGT GGT GAT GTO OCT OTO AAA ATA TTC TCT TCT OCT GAA 
Arg Gly Oly Asp Val Ala Val Lye He Phe Ser Ser Arg Olu 

230 235 240 



GAA CGG 
Clu Arg S< 



TGG TTC AGG GAA GCA GAG ATA TAG CAG AOG GTC ATG CTG 

Trp Phe Arg Glu Aim Glu Ha Tyr Gin Thr Val Mot Leu 
245 250 255 



CGC CAT GAA AAC ATC CTT GCA TTT ATT GCT GCT CAC AAT AAA GAT AAT 
Arg Hi* Glu Mb He Leu Gly Phe llm Ala Ala Asp Aan Lys Asp Asn 

260 265 270 



GGC 


ACC 


TGG ACACAG 


CTG TGG 


CTT 


GTT TCT GAC TAT 


CAT 


GAG 


CAC GGG 


Gly 


Thr 


Trp Thr Gin 


Leu Trp 


Leu 


Val Sar Aap Tyr 


Hie 


Glu 


Hia Gly 




275 \ 




280 




285 






TCC 


CTG 


TTT GAT TAT 


CTG AAC 


CGG 


TAC ACA CTG ACA 


ATT 


GAG 


GGG ATG 


Sar 


Leu 


Pha Aap Tyr 


Leu Aan 


Arg 


Tyr Thr Val Thr 


He 


Glu 


Gly net 




290 


\295 




300 









ATT AAG CTG GCC TTG TCT 
He Lys Leu Ala Leu Ser 
305 310 



GCT ACT GGG CTG GCA CAC CTG CAC ATG 

Ala Ser Gly Leu Ala Hia Leu His Met 

315 320 



GAG ATC CTG CGC ACC CAA GGG 

Glu He val Gly Thr Gin Gly Lj 

325 



ICT GGA ATT GCT CAT CCA GAC TTA 
>ro Gly lie Ala Hia Arg Aap Leu 
330 335 



AAG TCA AAG AAC ATT CTG CTG AAG AAA AAT GGC ATG TGT GCC ATA GCA 

Lya Ser Lys Aan He Leu Val Lya Lys Asn Gly Mat Cys Ala He Ala 

340 34Sy 350 

GAC CTG GGC CTG GCT GTC CGT CAT GAT GCA GTC ACT CAC ACC ATT GAC 
Asp Leu Gly Leu Ala Val Arg Hia Aap Ala Val Thr Aap Thr He Aap 
355 350 \ 365 



ATT GCC CCG AAT CAG AGG GTG GGG ACC AAA 
He Ala Pro Aan Gin Arg Val Gly Thr Lya 
370 375 



TAC ATG GCC CCT GAA 

Tyr Met Ala Pro Glu 

.380 



GTA CTT CAT GAA ACC ATT AAT ATG AAA CAC TTT C\C 
Val Leu Asp Glu Thr He Asn Met Lys His Phe Am 
385 390 395 

CCT GAT ATT TAT GCC CTC GGG CTT GTA TAT TGG GAG 
Ala Asp He Tyr Ala Leu Gly Leu Val Tyr Trp Glu 

405 410 



TTT AAA TGT 
Phe Lya Cys 
400 

GCT CCA AGA 
Ala Arg Arg 
415 



TCC AAT TCT CCA GCA CTC CAT GAA GAA TAT CAG CTG CCA TAT TAC GAC 
Cya Aan Ser Gly Gly Val His Glu Glu Tyr Gin Leu Pro T/f Tyr Aap 

420 425 431 

TTA GTC CCC TCT GAC CCT TCC ATT CAG GAA ATG CCA AAG GTT tiffA TGT 

Leu Val Pro Ser Asp Pro Ser He Glu Glu Met Arg Lya Val Val Cya 

435 440 445 

GAT CAG AAG CTG CCT CCC AAC ATC CCC AAC TGG TGG CAC ACT TAT "CAC 
Asp Gin Lys Leu Arg Pro Asn He Pro Asn Trp Trp Gin Ser Tyr Olu 
450 455 460 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 
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Ala Lau 
465 



53 



CTG ATG GGG AAO ATO ATO OCA GAG TCT 
Val Met Gly Lye Met Nat Arg Glu Cya 
470 475 



TAT GCC AAC 
Tyr Ala Aan 
480 



GGC GGA GCC ^CGC CTG ACG GCC CTG CGC ATC AAG AAG ACC CTC TCC GAG 

Gly Ala Ala Arg Lau Thr Ala Leu Arg Ila Lye Lye Thr Lau Sar Gin 

485 490 495 

CTC AGC CTG CAg\gAA GAC CTG AAG ATC TAACTGCTCC CTCTCTCCAC 
Lau Sar Val Gin Glu Aap Val Lya Zla 

500 \ 505 



ACGGAGCTCC 



GCCCGGGAGA GACTCGCTCA 
CTCCTAATGG CATGGAGACT 



AACTACGCAC AGCTCCCGCG TTGAGOGTAC GATGGAGGCC 



CCAGGAGCCC TGGCCCGCAA GAGGGACAGA 



TGTT GGGTTTCAGA CAGACACCTT TTCTATTTAC 



GAGCGA ATTGTGTGGA GAACTCACTG CCACACCTCG 



AACTGGTTGT AGTGGGAAGT CCCGCCAAAC CCGGTGCATC TGGCACGTGG CCAGGAGCCA 



TGACAGGGGC GCTTGGGAGG 



GAGGGTTTCC TTCGGGGACC AGCCCA 



GCACCCCCTC TCACAGGCAG CTCTGAGCCG 



CCGAGGTGT TGCCAGTGCT AAGCTGCCCT 



GGCCCGGAAG AACCAGAAGT 



TCCTCCCTGG GATGGACGCT 



GCCGGGAGAC TGCCAGTGGA GACGGAATCT G 



GTGCCGAGGT GCGTCCCCCG TTCTGCCTGG TT 



GTGTCTGTGT GTGTCTGTAG 



T CTGTCCAGCC GTGTGTGCAT 



GCCCTTACAC GTGCGTGTGA 




TCGCGGGTGT CGTCGTCATG 
CATCTACTTT CCCTGGTGCC 
CACAGTGGTA CTCTGTGT 



(2) INFORMATION FOR SEQ XO NOt 82 

(1) SEQUENCE CHARACTERISTICS t 

(A) LENGTH: 505 amino aclda 

(B) TYPEt amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPEt protein 
(xi) SEQUENCE DESCRIPTION! SEQ ID NOt 8s 



Met Ala Glu Sar Ala Gly Ala 
1 5 



Sar Pha Pha Pro Lau Va\ Val Lau 

10 A 15 



Leu Leu Ala Gly Sar Gly Gly Ser Gly Pro Arg Gly Val Gin Ala Lau 

20 25 30 x 



1440 



1488 



1535 



1595 
1655 
1715 
1775 
1835 
1895 
1955 
2015 
2075 
2135 
2195 



2315 
2333 
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Leu Cys Ala Cys Thr Ser Cys Leu Gin Ala Asn Tyr Thr Cys Glu Thr 

5 40 45 

Asp Gly Alleys Met Val Ser Phe Phe Asn Leu Asp Gly Met Glu Bis 

SO \ 55 60 

His Val Arg tKt Cys Zle Pro Lys Val Glu Leu Val Pro Ala Gly Lys 

65 \ 70 75 80 

Pro Phe Tyr Cys f)fu ser Ser Glu Asp Leu Arg Asn Thr His Cys Cys 

90 95 

Tyr Thr Asp Tyr Cys \*n Arg Zle Asp Leu Arg Val Pro Ser Gly His 

100 \ 105 110 



Leu Lys Glu Pro Glu His 
115 



iPro Ser Met Trp Gly Pro Val Glu Leu Val 
120 125 



Gly He He Ala Gly Pro VaK Phe Leu Leu Phs Leu Zle lis Zle Zle 

130 135\ 140 



Val Phe Leu Val lie Asn Tyr Hi) 
145 150 



Gil 



g Val Tyr His Asn Arg Gin 
155 160 



Arg Leu Asp Met Glu Asp Pro Ser 

165 



lu Met Cys Leu Ser Lys Asp 

170 175 



Lys Thr Leu Gin Asp Leu Val Tyr Asp Lbu Ser Thr Ser Gly Ser Gly 

180 185 \ 190 



Gly Leu 
195 



Leu Phe Val Gin Arg Thr Va 1 A1 * Thr llm Va1 

200 \ 205 



Leu Gin Glu He Zle Gly Lys Gly Arg Phs Gly>Glu Val Trp Arg Gly 
210 215 220 

Arg Trp Arg Gly Gly Asp Val Ala Val Lys Zle Phk Ser Ser Arg Glu 

225 230 235 \ 240 

Glu Arg Ser Trp Phe Arg Glu Ala Glu Zle Tyr Gin Thr Val Met Leu 

245 250 \ 255 

Arg His Glu Asn Zle Leu Gly Phe Zle Ala Ala Asp Asn Lys Asp Asn 

260 265 270 

Gly Thr Trp Thr Gin Leu Trp Leu Val Ser Asp Tyr His Glu\ His Gly 
275 280 285 

Ser Leu Phe Asp Tyr Leu Asn Arg Tyr Thr Val Thr Zle Glu cJby Met 
290 295 300 

Zle Lys Leu Ala Leu Ser Ala Ala Ser Gly Leu Ala His Leu His ket 

305 310 315 3 N 

Glu Zle Val Gly Thr Gin Gly Lys Pro Gly Zle Ala His Arg Asp Lei 

325 330 335 



Lys Ser Lys Asn Zle Leu Val Lys Lys Asn Gly Met Cys Ala Zle Ala 

340 345 350 



ri i r% * f 1 1 'f i iT»r rucrT 
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Asp Leu Gly\mu Ala Val Arg His Asp Ala Val Thr Asp Thr lis Asp 

3S5 \ 360 365 

lis Ala Pro Aan Gin Arg Val Gly Thr Lys Arg Tyr Mat Ala Fro Glu 

370 \ 375 380 



Val Lau Asp CluXphr lis Asn Nat Lys His Pha Asp Bar Pha Lys Cys 

390 395 400 



Ala Asp Zla Tyr Ale, Lau Gly Lau Val Tyr Trp Glu Zla Ala Arg Arg 

410 415 

Cys Asn Sar Gly Gly Val His Glu Glu Tyr Gin Leu Pro Tyr Tyr Asp 

420 \ 425 430 



Lau Val Pro 
435 



Ser Asp Pro 



lie Glu Glu Met Arg Lys Val Val Cys 
440 445 



Asp Gin Lys Leu Arg Pro Asi\Ile Pro Asn 
450 455 



Trp Gin Ser Tyr Glu 
460 



Ala Leu Arg Val Met Gly Lys Mi 
465 470 



Arg Glu Cys Trp Tyr Ala Asn 
475 480 



Gly Ala Ala Arg Leu Thr Ala Led/Afg Zle Lys Lys Thr Lau Ser Gin 

485 I \ 490 495 

Leu Ser Val Gin Glu Asp Val Lys lie 

500 505 



(2) INFORMATION FOR SEQ ZD NOi 9 1 

(i) SEQUENCE CHARACTERISTICS t 

(A) LENGTH: 2308 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iii) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 77.. 1585 



(xi) SEQUENCE DESCRIPTION: SEQ ZD NOt 9: \ 
GGCGAGGCGA GGTTTGCTGG GGTGAGGCAG CGGCGCGGCC GGGCCGGGCC GGGCCAOAGG 



60 
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GCGACC ATG CAO COC GOO CTC OCT GOT CCG OCT CCC CCC 
Mat Glu Ala Ala Val Ala Ala Pro Arg Pro Arg 
15 10 

CTC CTC CTC fcTC CTC CTC GOG GOG GOG GOG COG GOG GOG GOG GOG CTC 
Leu Leu Leu l\u Val Leu Ala Ala Ala Ala Ala Ala Ala Ala Ala Leu 

20 25 



CTC CCC CCC CCG 

Leu Pro Cly Ala 

30 



GOG TTA CAG TCT TTC TCC CAC CTC TOT AGA AAA 
Ala Leu Gin Cya Phe Cye Hia Leu Cya Thr Lya 
35 40 



109 



157 



205 



GAC AAT TTT ACT TGT^GTG ACA GAT GGG CTC TCC TTT CTC TCT CTC ACA 

Aap Asn Phe Thr Cya val Thr Asp Gly Leu Cya Phe Val Ser Val Thr 

45 \ 50 55 



253 



GAG ACC ACA CAC AAA GTTNATA CAC AAC AGC ATG TCT ATA GOT GAA ATT 

Glu Thr Thr Aap Lya Val Ida Hia Aan Ser Met Cya lie Ala Glu lie 

60 65 \ 70 75 



301 



GAC TTA ATT CCT CCA GAT AGG 
Aap Leu He Pro Arg Asp Arg 

80 



GTA TCT CCA CCC 

Val Cya Ala Pro 
85 



TCA AAA 

Ser Lya 
90 



349 



ACT GGG TCT CTC ACT ACA ACA TA' 
Thr Cly Ser Val Thr Thr Thr Ty: 

95 



TCC AAT CAC GAC CAT TCC AAT 
Cya Asn Gin Asp His Cya Asn 

105 



397 



AAA ATA GAA CTT CCA ACT ACT GTA AAC \CX TCA CCT GGC CTT GGT CCT 

Lys He Glu Leu Pro Thr Thr Val Lys Ser Ser Pro Gly Leu Gly Pro 
110 115 \ 120 

CTC GAA CTC CCA CCT GTC ATT CCT CCA CCA fcTG TCC TTC GTC TCC ATC 
Val Clu Leu Ala Ala Val Ha Ala Gly Pro vkl Cya Phe Val Cys He 
125 130 \ 135 



445 



493 



TCA CTC ATG TTC ATG GTC TAT ATC TCC CAC AAC 
Ser Leu Met Leu Met Val Tyr He Cys His Asn 
140 145 150 

CAT CGA GTG CCA AAT GAA CAC CAC CCT TCA TTA GAT 
His Arg Val Pro Aan Glu Glu Asp Pro Ser Leu Asp 

160 165 



ACT GTC ATT CAC 

Thr Val He His 

155 

CCT TTT ATT 
Pro Phe He 
170 



541 



589 



TCA CAC CCT ACT ACC TTC AAA GAC TTA ATT TAT GAT ATG ACA ACC TCA 
Ser Glu Gly Thr Thr Leu Lys Asp Leu He Tyr Asp Met Thr Thr Ser 

175 180 18 V 



637 



CCT TCT CCC TCA GGT TTA CCA TTC CTT CTT CAG ACA ACA ATT yCC AGA 
Gly Ser Gly Ser Gly Leu Pro Leu Leu Val Gin Arg Thr He Ala Arg 
190 195 200 

ACT ATT GTG TTA GAA GAA AGC ATT GGC AAA GGT OGA TTT GGA GAJ^GTT 

Thr He Val Leu Gin Glu Ser He Gly Lye Gly Arg Phe Gly Clu VaI 
205 210 215 



685 



733 



TCC AGA CCA AAC TCC CCG CCA GAA GAA CTT CCT CTT AAC ATA TTC TOT 
Trp Arg Gly Lya Trp Arg Gly Glu Clu Val Ala Val Lya He Phe Ser 
220 225 230 235 



781 
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TCT \AGA GAA GAA CGT TCC 
Ser Apg Glu Glu Arg Ser 

240 



TTC CGT GAG GCA GAG ATT TAT CAA ACT 
Phe Arg Glu Ala Glu !!• Tyr Gin Thr 
245 250 



CTA ATG TTA CGT CAT GAA AAC ATC CTC GGA TTT ATA GCA CCA GAC AAT 
Val Met L\u Arg His Glu Asn XI* Uu Cly Phe II* Ala Ala Asp Asn 

255 260 265 

AAA GAC AAT 6CT ACT TGG ACT CAG CTC TGG TTG GTG TCA GAT TAT CAT 
Lys Asp Asn G3y Thr Trp Thr Gin Leu Trp Leu Val Ser Asp Tyr His 
270 \ 275 280 



GAG CAT GGA TCC 
Glu His Gly Ser 

285 



TTT GAT TAC TTA AAC AGA TAC ACA GTT ACT GTG 
Lett Phe Asp Tyr Leu Asn Arg Tyr Thr Val Thr Val 
290 295 



GAA GGA ATG ATA AAA CTT GCT CTC TCC ACG GCG AGC GGT CTT GCC CAT 
Glu Gly Met lie Lys Le\ Ala Leu Ser Thr Ala Ser Gly Leu Ala Bis 

300 305\ 310 315 



CTT CAC ATG GAG ATT GTT 
Leu His Met Glu He Val 

320 



T ACC CAA GGA AAG CCA GCC ATT GCT CAT 

GlV Thr Gin Gly Lys Pro Ala Zle Ala His 

325 330 



AGA GAT TTG AAA TCA AAG AAT 
Arg Asp Leu Lys Ser Lys Asn 

335 



GTA AAG AAG AAT GGA ACT TGC 
fu Val Lys Lys Asn Gly Thr Cys 
140 345 



829 



877 



925 



973 



1021 



1069 



1117 



TCT ATT GCA GAC TTA GGA CTG GCA^TA ACA CAT GAT TCA GCC ACA GAT 
Cys He Ala Asp Leu Gly Leu Ala v\l Arg His Asp Ser Ala Thr Asp 

350 355 \ 360 



1165 



ACC ATT CAT ATT GCT CCA AAC CAC AGA STG GGA ACA AAA AGG TAC ATG 
Thr He Asp He Ala Pro Asn His Arg vkl Gly Thr Lys Arg Tyr Met 

365 370 \ 375 

GCC CCT CAA CTT CTC GAT GAT TCC ATA AAT \TG AAA CAT TTT GAA TCC 
Ala Pro Glu Val Leu Asp Asp Ser He Asn Met Lys His Phe Glu Ser 
380 385 390 395 

TTC AAA CGT GCT GAC ATC TAT GCA ATG GGC TTA ^GTA TTC TGG GAA ATT 
Phe Lys Arg Ala Asp He Tyr Ala Met Gly Leu Val Phe Trp Glu He 

400 405 \ 410 

GCT CCA CCA TCT TCC ATT GGT GGA ATT CAT GAA GAT^AC CAA CTG CCT 

Ala Arg Arg Cys Ser He Gly Gly He His Glu Asp Tyr Gin Leu Pro 

415 420 \ 425 



1213 



1261 



1309 



1357 



TAT TAT GAT CTT GTA CCT TCT GAC CCA TCA GTT GAA GAA\ATG AGA AAA 
Tyr Tyr Asp Leu Val Pro Ser Asp Pro Ser Val Glu Glu Met Arg Lys 
430 435 440 



GTT GTT TCT GAA CAG AAG TTA AGG CCA AAT ATC CCA AAC AGJ 

Val Val Cys Glu Gin Lys Leu Arg Pro Asn He Pro Asn Arg 1 
445 450 455 



sTrp 



CAG 

Gin 



1405 



1453 



AGC TGT CAA GCC TTG ACA GTA ATG GCT AAA ATT ATG AGA GAA TCT TGG 
Ser Cvs Glu Ala Leu Arg Val Met Ala Lys He Met Arg Glu Cyg\Trp 
460 ' 465 470 N475 



1501 



1 r i trir^ 
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TAT CCCNAAT GCA CCA OCT AGO CTT ACA OCA TTO COG ATT AAO AAA ACA 

Tyr Ale Asn Gly Ala Ala Arg Leu Thr Ala Leu Arg He Lye Lys Thr 
\ 480 485 490 

TTA TCG CAa\tC ACT CAA CAG GAA GGC ATC AAA ATG TAATTCTACA 
Leu Ser Gin Leu Ser Gin Gin Glu Gly He Lys Met 

49* 500 



GCTTTGCCTG AA( 
AGTTGTTCTA CCTCACTGJ 
TAAAGTCAAT TAAAAACTTC 
TTTCTGTGCA CTATGAACGC 
TTTATTAACA AAACTTCTTT 
CCTGTGCTGC AGATCATCTT TAAl 
TGTCTTATTA CTAAAGAAAG TGATCTACTC 
CCACTAGAGT TTCCTTGATT CAGA( 
AAAACTAACA CTTATAAAAC TCTTAT< 
GAACATAATT CATGCAATTG TATTTTGTAT 
ATTACATGCC TTCAAAATGG CATTGTACTA 
AATGGAAATG AGTAGAATTG CTGAAAGTCT 



1549 



1595 



ATCTGCTCCT 


GGGTTTTAAT 


TTGGGAGGTC 


1655 


AGGATATTGC 


TTCCTTTTGC 


AGCAGTGTAA 


1715 


TTTGCACCCA 


GGAAACAGCC 


ATCTGGGTCC 


1775 


GGACAGAAAA 


TGTGTAGTCT 


ACCTTTATTT 


1835 


TGATTGCTGG 


TCTTAACTTT 


AGGTAACTCT 


1895 


GGAGTTGGAT 


TGCTGAATTA 


CAATGAAACA 


1955 


CTGGTTAGTA 


CATTCTCAGA 


GGATTCTGAA 


2015 


ATGTACTGTT 


CTATACTTTT 


TCAGGATCTT 


2075 


AMCTAAAAA 


TGACCTGATA 


TAGTAGTGAG 


2135 


ACTATTATTG 


TTCTTTCACT 


TATTCAGAAC 


2195 


frkpCAGTAAG 


TGCCACTTCT 


GTGTCTTTCT 


2255 


CTaTCTTAAA 


ACCTATAGTG 


TTT 


2308 



(2) INFORMATION FOR SEQ ID NO* 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 503 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linsar 

(ii) MOLECULE TYPE: pro t sin 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 



Met Glu Ala Ala Val Ala Ala 

1 5 



Arg Pro Arg Lau 

10 



Leu Ala Ala Ala Ala Ala Ala Ala Ala Ala Leu Leu 

20 25 



iu Leu Leu Val 

15 

Gly Ala Thr 
30 



Ala Leu Gin Cys Phe Cys His Leu Cys Thr Lys Asp Aen Fhe Thr Cys 

35 40 45 x 

Val Thr Asp Gly Leu Cys Phe Val Ser Val Thr Glu Thr ThJ^Asp Lys 

50 55 60 

Val He His Asn Ser Met Cys He Ala Glu He Asp Leu He pVo Arg 

65 70 75 \ 80 



r i in 
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Asp Arg ProNphs Vsl Cys Ala Pro 

85 



Ssr Lys Thr Cly Ssr Vsl Thr 

90 95 



Thr Thr Tyr cys Cys Asn Gin Asp His Cys Asn Lys lis Glu Leu Pro 

lOQl 105 110 

Thr Thr Vsl Lys ^er Ssr Pro Gly Leu Gly Pro Vsl Glu Leu Ale Ala 

115 \ 120 125 



Vsl He Ala Gly 

130 



Prb Val Cys Phe Val Cys He Ser Leu Met Leu Met 

135 140 



Val Tyr He Cys His Aton Arg Thr Val He His His Arg Val Pro Asn 

145 ISO 155 160 

Glu Glu Asp Pro Ser Leu \mp Arg Pro Phe He Ser Glu Gly Thr Thr 

165 \ 170 175 

Leu Lys Asp Leu He Tyr As&Met Thr Thr Ser Gly Ser Gly Ser Gly 

180 \ 185 190 

Leu Pro Leu Leu Val Gin Arg Tfir He Ala Arg Thr He Val Leu Gin 
195 2001 205 

Glu Ser He Gly Lys Gly Arg Phe Gly, Glu Val Trp Arg Gly Lys Trp 
210 215 \y 220 



Arg Gly Glu Glu Val Ala Val Lys Ilk Phe Ser 

225 230 \ 235 



Arg Glu Glu Arg 

240 



Ser Trp Phe Arg Glu Ala Glu He Tyr Gin Thr Val Met Leu Arg His 

245 251 



Glu Asn He Leu Gly Phe He Als Ala Asp Asn Lys Asp Asn Gly Thr 

260 265 \ 270 

Trp Thr Gin Leu Trp Leu Val Ser Asp Tyr HiivClu His Gly Ser Leu 
275 280 \ 285 

Phe Aep Tyr Leu Asn Arg Tyr Thr Val Thr Val c\u Gly Met He Lys 

290 295 301 



Leu Ala Leu Ser Thr Ala 

305 310 



Gly Leu Ala His Leu ms Met Glu He 

315 \ 320 



Val Gly Thr Gin Gly Lys Pro Ala He Ala His Arg Asb Leu Lys Ser 

325 330 \ 335 

Lys Asn He Leu Val Lys Lys Asn Gly Thr Cys Cys He Ala Asp Leu 

340 345 3! 

Gly Leu Ala Val Arg His Asp Ser Ala Thr Asp Thr He Asp\Zle Ala 
355 360 365 



Pro Asn His Arg Val Cly Thr Lys Arg Tyr Met Ala Pro Glu 
370 375 380 



Via Leu 



Asp Asp Ser He Asn Met Lys His Phe Glu Ser Phe Lys Arg Ala 

365 390 395 400 
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lie Tyr AlaV** Gly Leu Val Phe Trp Glu II* Ala Arg Arg Cys Ser 

40S 410 415 

lie Gly Gly Il> His Glu Asp Tyr Gin Leu Pro Tyr Tyr Asp Leu Val 

42d 425 430 

Pro Ser Asp Proper Val Glu Glu Mat Arg Lys Val Val Cya Glu Gin 

435 \ 440 445 

Lys Lou Arg Pro As\ Ila Pro Asn Arg Trp Gin Sar Cys Glu Ala Lau 
450 \ 455 460 

Arg Val Met Ala Lys foe Mat Arg Glu Cys Trp Tyr Ala Asn Gly Ala 
465 4*0 475 480 

Ala Arg Leu Thr Ala LeiX Arg Zla Lys Lys Thr Leu Ser Gin Lau Sar 

485 \ 490 495 



Gin Gin Glu Gly Ila Lya 

500 



MWt 



(2) INFORMATION FOR SEQ ID NGU lis 

(i) SEQUENCE CHARACTERI STlCS : 

(A) LENGTH: 1922 basa\pairs 

(B) TYPEs nucleic acii 

(C) STRANDEDNESSs unkni 

(D) TOPOLOGY s linear 

(ii) MOLECULE TYPES CDNA 

(iii) HYPOTHETICAL s NO 

(iii) ANTI-SENSE s NO 

(v) FRAGMENT TYPEs internal 

(vi) ORIGINAL SOURCES 

(A) ORGANISMS Mouse 

(ix) FEATURES 

(A) NAME /KEYs COS 

(B) LOCATIONS 241.. 1746 



(xi) SEQUENCE DESCRIPTION: SEQ ID NOs lis 

GACAGCACAG CCCTTCCCAG TCCCCGGAGC CGCCGCGCCA CGCgAgCATG ATCAAGACCT 

TTTCCCCGGC CCCACAGGGC CTCTGGACGT CAGACCCCGG CCGCCTCCGC AAGCAGAGGC 

GGGGGTCGAG TCGCCCTGTC CAAAGGCCTC AATCTAAACA ATCTTGATTC CTGTTGCCGG 

CTCCCGCGAC CCTCAATGGC AGGAAATCTC ACCACATCTC TTCTCCTAM TCCAAGCACC 

ATG ACC TTG GCG AGC TTC ACA AGG GGC CTT TTG ATG CTG TOG GTG GCC 
Met Thr Leu Gly Ser Phe Arg Arg Gly Leu Leu Met Leu Set Val Ala 
1 5 10 \ 15 



60 
120 
180 
240 
288 



rt in ^ m i mi i t«»»r» f I IP 
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TTC CGC CTAXACC CAO GGG AGA CTT GCG AAG CCT TCC AAG CTG GTG AAC 
Leu Gly Leu \tir Gin Gly Arg Leu Ala Lya Pro Ser Lya Leu Val Aan 

0 25 30 



336 



TGC ACT TGT GAG AGC CCA CAC TCC AAG AGA CCA TTC TGC CAG GGG TCA 

Cya Thr Cya GlwSer Pro Hia Cya Lya Arg Pro Pha Cya Gin Gly Ser 
35 \ 40 45 



384 



TGC TGC ACA GTG GTG CTG CTT CCA GAG CAG GGC AGG CAC CCC CAG GTC 

Trp Cya Thr Val VA1 Leu Val Arg Glu Gin Gly Arg Hia Pro Gin Val 

50 \ 55 60 



432 



TAT CCC GGC TGT GGG AGC CTG AAC CAG GAG CTC TGC TTG GGA CCT 
Tyr Arg Gly Cya Gly Ser Lau Aan Gin Glu Leu Cya Leu Gly 

65 %0 75 



Pro 
80 



480 



ACG GAG TTT CTG AAC CATV CAC TGC TGC TAT AGA TCC TTC TGC AAC CAC 

Thr Glu Phe Leu Asn Hie wis Cya Cya Tyr Arg Set Phe Cya Aan Hia 

85 \ 90 95 



528 



AAC CTG TCT CTG ATG CTG GAG CCC ACC CAA ACT CCT TCC GAG GAG CCA 

Aan Val Ser Leu Met Leu Glut Ala Thr Gin Thr Pro Ser Glu Glu Pro 

100 \ 105 110 



576 



GAA CTT GAT GCC CAT CTG CCT 

Glu Val Asp Ala Hia Leu Pro L< 
115 



iTC CTG GGT CCT GTG CTG GCC TTG 
le Leu Gly Pro Val Leu Ala Leu 

125 



624 



CCC GTC CTG GTG CCC CTC CCT CCT CTC GGC TTG TGG CGT GTC CCC CCC 
Pro Val Leu Val Ala Leu Gly Ala Leu Gly Leu Trp Arg Val Arg Arg 
130 135 \ 140 



672 



AGG CAG GAG AAG CAG CCC GAT TTG CAC\AGT GAC CTG GGC GAG 
Arg Gin Glu Lya Gin Arg Asp Leu Hia ser Aap Leu Gly Glu 
145 150 \ 155 



AGT 
Ser 
160 



CTC ATC CTG AAG CCA TCT GAA CAG CCA GAOL AGC ATG TTG GGG GAC TTC 
Leu lie Leu Lya Ala Ser Glu Gin Ala AepXser Ket Leu Gly Aap Phe 

165 170 \ 175 



720 



768 



CTG GAC ACC GAC TGT ACC ACG GGC AGC GGC TOG GGG CTC CCC TTC TTG 
Leu Asp Ser Aep Cya Thr Thr Gly Ser Gly Sea Gly Leu Pro Phe Leu 

180 185 \ 190 



816 



CTG CAG AGG ACG GTA CCT CCC CAC CTT GCC CTG GTA CAG TGT GTG GGA 
Val Gin Arg Thr Val Ala Arg Gin Val Ala Leu VA1 Glu Cya Val Gly 
195 200 \ 205 



864 



210 



225 



TAT 

Tyr 


GGC 
Gly 


GAG 
Glu 


GTG 
Val 
215 


TGG 

Trp 


CGC 
Arg 


GGT 
Gly 


TCG 

Ser 


TGG 
Trp 
220 


CAT GGC GAA 
Hia Gly Glu 


AGC 

Ser 


912 


AAG 
Ly. 


ATT 
He 


TTC 
Phe 
230 


TCC 
Ser 


TCA 
Ser 


2'g 


GAT 
Aap 


GAG 
Glu 
235 


CAG 
Gin 


TCC; 
Ser 


TGG TTC 
\Trp Phe 


CGG 
Arg 
240 


960 


ATC 

lie 


TAC 
Tyr 
245 


AAC 
Aan 


ACA 

Thr 


CTT 

Val 


CTG 
Leu 


CTT 
Leu 
250 


AGA 

Arg 


CAC 

Hie 


GAC 
Asp 


AAC ATC 

Aan zie 

\ 255 


CTA 

Leu 


1008 
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CCC TTC 

Gly Phe 



kTC GCC TCC GAC ATO ACT TCO COO AAC TCO ACC AOC CAO CTC 

>e Ala Ser Asp Mat Thr Ser Arg Asn Ser ser Thr Ola Leu 

260 265 270 



TCC CTC ATCVACC CAC TAC CAT CAA CAC CCC TCC CTC TAT CAC TTT CTC 
Trp Leu He Vhr His Tyr Hit Clu His Cly Ser Leu Tyr Asp Phe Leu 
275 \ 280 285 



CAG AGO CAC A 

Gin Arg Gin 
290 



CTG GAC CCC CAC TTC CCC CTC AGG CTA OCT GTC TCC 

Thr\Leu Clu Pro Gin Leu Ala Leu Arg Leu Ala Val Ser 

295 300 



CCC CCC TCC GGC 

Pro Ala Cys Gly Leu' 

305 



GCG CAC CTA CAT CTG CAG ATC TTT GGC ACT CAA 
,1a His Leu His Val Glu He Phe Gly Thr Cln 

,0 315 320 



GGC AAA CCA CCC ATT GCCvCAT COT CAC CTC AAC ACT CCC AAT CTG CTG 

Gly Lys Pro Ala lis Ala\ls ^9 *"P L * u Ser A™ v * 1 Lcu 

325 \ 330 33S 



GTC AAC AGT AAC TTC CAC TCT 
Val Lys Ser Asn Leu Cln Cys 

340 



\C ATT CCA GAC CTG GCA CTC CCT GTC 
lie Ala Asp Leu Cly Leu Ala Val 
345 350 



ATC CAC TCA CAA ACC AAC CAC TAC 

Met His Ser Gin Ser Asn Glu Tyr L< 
355 360 



SAT ATC CCC AAC ACA CCC CCA 

isp He Gly Asn Thr Pro Arg 

365 



GTC CCT ACC AAA ACA TAC ATC CCA CCC CAOt GTC CTG CAT CAG CAC ATC 

Val Cly Thr Lys Arg Tyr Met Ala Pro Clu\al Leu Asp Clu His He 
370 375 \ 380 



CCC ACA CAC TCC TTT CAC 

Arg Thr Asp Cys Phe Glu 
385 390 



TAC AAG TCC ACA\GAC ATC TGC GCC TTT 

Tyr Lys Trp Thr \ B P He Trp Ala Phe 

395 \ 400 



GGC CTA CTC CTA TCC CAG ATC CCC CCC CCC ACC ATC 
Cly Leu Val Leu Trp Clu Zle Ala Arg Arg Thr Ho 

405 410 



lTC AAT GCC ATT 
Je Asn Gly Zle 
415 



CTG CAC CAT TAC ACC CCA CCT TTC TAT CAC ATC CTA CCC>AAT CAC CCC 

Val Clu Asp Tyr Arg Pro Pro Phe Tyr Asp Met Val Pro Jwn Asp Pro 

420 425 4~ 

ACT TTT CAC CAC ATC AAA AAC CTC CTC TCC CTT CAC CAC CAG\ACA CCC 
Ser Phe Glu Asp Met Lys Lys Val Val Cys Val Asp Gin Gin Thr Pro 
435 440 445 

ACC ATC CCT AAC CGC CTG CCT CCA CAT 
Thr He Pro Asn Arg Leu Ala Ala Asp 
450 455 



GTC CTC TCC GCG 

Val Leu ser Gly Leu\Ala 
460 



CAC ATC ATC ACA GAG TCC TGC TAC CCC AAC CCC TCT CCT CCC CTC A( 
Gin Met Met Arg Glu Cys Trp Tyr Pro Asn Pro Ser Ala Arg Leu 
465 470 475 41 

CCA CTC CCC ATA AAG AAG ACA TTC CAC AAG CTC AGT CAC AAT CCA GAC 
Ala Leu Arg He Lys Lvs Thr Leu Gin Lys Leu Ser His Asn Pro Glu 

485 " 490 495 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



1632 



1680 



1728 



r^r rurrr 
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AAG SCC AAA CTO ATT CAC TAGCCCAGGG 
Lys rco Lys Val lie His 

500 



CCACCAGCCT TCCTCT G CCT 



AAAGTG' 



CTGGGGAAGA AGACATACCC TGTCTGGGTA GAGGGAGTGA AGAGAGTGTG 



CACGCTGCCOvTGTCTCTGCC TGCTCAGCTT GCTCCCAGCC CATCCAGCCA AAAATACAGC 
TGAGCTGAAA 



1776 



1536 
1896 
1922 



(2) INFORMATION FOR SEQ ID NO l 12: 

(i) SEQUENCFs. CHARACTERISTICS : 

(A) LENGTH* 502 amino acids 

(B) TYPE: akino acid 
(D) TOPOLOGY*, linaar 

(ii) MOLECULE TYPE: Wot a in 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Met Thr Leu Gly Ser Phe Arg Atg Gly Leu' Leu Met Leu 

1 5 A 10 



Val Ala 

15 



Leu Gly Leu Thr Gin Gly Arg Leu jfcla Lya Pro 

20 I »5 



Lya Leu Val Aan 

30 



Cys Thr Cys Glu Ser Pro His Cys Lys\Arg 
35 40 



Pro Phe Cys Gin Gly Ser 
45 



Trp Cys Thr Val Val Leu Val Arg Glu Gl\ Gly Arg Hia Pro Gin Val 

50 55 \ 60 

Tyr Arg Gly Cys Gly Ser Leu Asn Gin Glu I^eu Cys Leu Gly Arg Pro 

65 70 75 80 



Thr Glu Phe Leu Asn His His Cys Cys Tyr Arg 

85 90 



ler Phe Cys Asn His 

95 



Asn Val Ser Leu Met Leu Glu Ala Thr Gin Thr Pro 

100 105 



Glu Glu Pro 
110 



Glu Val Asp Ala His Leu Pro Leu lie Leu Gly Pro Val^ Leu Ala Leu 
115 120 125 

Pro Val Leu Val Ala Leu Gly Ala Leu Gly Leu Trp Arg Va^ Arg Arg 
130 135 140 

Arg Gin Glu Lys Gin Arg Asp Leu Hie Ser Asp Leu Gly Glu fcer Ser 
145 150 155 \ 160 

Leu lie Leu Lys Ala Ser Glu Gin Ala Asp Ser Met Leu Gly Asp\Phe 

165 170 175 



Leu Asp Ser Asp Cys Thr Thr Gly Ser Gly Ser Gly Leu Pro Phe 

180 185 190 



LeN 
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Val Gin Arg Thr Vai\Ala Arg Gin Val Ala Leu Val Glu Cys Val Gly 

195 \ 200 205 

Lys Gly Arg Tyr Gly dlu Val Trp Arg Gly Ssr Trp His Gly Glu Ser 
210 \ 215 220 

Val Ala Val Lys lis Vh\ Ser Ser Arg Asp Glu Gin Ser Trp Phe Arg 

225 23C\ 235 240 

Glu Thr Glu lie Tyr Acn Vhr Val Leu Leu Arg His Asp Asn lie Leu 

245 \ 250 

Gly Phe He Ala Ser Asp MeV Thr Ser Arg Asn Ser 

260 \ 265 



Ser Thr Gin Leu 

270 



Trp Leu He Thr His Tvr His Glu His Cly Ser Leu Tyr Asp Phe Leu 

275 300 285 



Gin Arg Gin Thr Leu Glu Pro 
290 295 



Gil 



Pro Ala Cys Gly Leu Ala His Leu 
305 310 

Gly Lys Pro Ala He Ala His Arg 

325 



Leu Ala Leu Arg Leu Ala Val 

300 



Val Glu lie Phe Gly Thr Gin 
315 320 

t»eu Lys Ser Arg Asn Val Leu 

130 



Val Lys Ser Asn Leu Gin Cys Cys He Ala Asp Leu Gly Leu Ala Val 

340 345 \ 350 

Met His Ser Gin Ser Asn Glu Tyr Leu Asp Nile Gly Asn Thr Pro Arg 
355 360 \ 365 

Val Gly Thr Lys Arg Tyr Met Ala Pro Glu vil Leu Asp Glu His He 

370 375 \ 380 



Arg Thr Asp Cys Phe Glu 

365 390 



Tyr Lys Trp Thr 

395 



Cly Leu Val Lou Trp Glu He Ala Arg Arg Thr 

405 410 

Val CIu Asp Tyr Arg Pro Pro Phe Tyr Asp Met 

420 425 



^Asp He Trp Ala Phe 

400 

e He Asn Gly He 
415 

Val\ Pro Asn Asp Pro 
430 



Ser Phe Glu Asp Met Lys Lys Val Val Cys Val Asp Gin Gin Thr Pro 
435 440 445 

Thr lie Pro Asn Arg Leu Ala Ala Asp Pro Val Leu Se\ Gly Leu Ala 
450 455 460 



Gin Met Met Arg Glu Cys 
465 470 



Tyr Pro Asn Pro 

475 



Ala Leu Arg He Lys Lys Thr Leu Gin Lys Leu 

485 490 



Ala Jlrg Leu Thr 

480 

His Atn Pro Glu 
495 



Lys Pro Lys Val He His 

500 



CI tDC T ITl IXC 



CUCCT 
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(2) INFORMATION FOR SEQ ZD HO: 13s 

(i) sequence CHARACTERZSTZCS: 

< A )\ LENGTH: 2070 base pairs 

(B) >fYPBt nucleic acid 

(C) STRANDEDNE SS t unknown 

(D) TOPOLOGY: linear 



(ii) MOLE! 



TYPE: cDNA 



(iii) HYPOTHETICAL x NO 

(iii) ANTI-SENSE X NO 

(v) FRAGMENT TYPk: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Vousa 

( ix ) FEATURE : 

(A) NAME /KEY: CD! 

(B) LOCATION: 217 



(xi) SEQUENCE DESCRIPTIO*ftV£EQ ID NO: 13: 
ATTCATGAGA TGGAAGCATA GCTCAAAGCTyGTTCCGAGAA ATTGGAACTA CAGTTTTATC 
TAGCCACATC TCTGAGAATT CTGAAGAAAG OAGCAGGTGA AAGTCATTGC CAAGTGATTT 
TGTTCTGTAA GGAAGCCTCC CTCATTCACT TAGACCAGTG AGACACCAGG ACCAGTCATT 
CAAAGGGCCG TGTACAGGAC GCGTGGCAAT GAGA£A ATC ACT CAC CTA TAG ACT 

Mat Thr Gin Lau Tyr Thr 
1 5 



60 
120 
180 
234 



TAC ATC AGA TTA CTG GGA GCC TGT CTG TTC ATC ATT TCT CAT GTT CAA 
Tyr I la Arg Lau Lau Gly Ala Cya Lau Pha fie I la Sar His Val Gin 

10 15 \ 20 

GGG CAG AAT CTA GAT AGT ATG CTC CAT GGC ACT\GGT ATG AAA TCA CAC 
Gly Gin Asn Leu Asp Ser Met Leu Hia Gly Thr Gly Met Lya Sar Asp 

25 30 \ 35 

TTG GAC CAG AAG AAG CCA GAA AAT GGA CTC ACT TTA GCA CCA GAG GAT 
Leu Asp Gin Lys Lys Pro Glu Asn Gly Val Thr LeuN^la Pro Glu Asp 
40 45 50 

ACC TTG CCT TTC TTA AAG TGC TAT TGC TCA GGA CAC TCt CCA GAT GAT 
Thr Leu Pro Pha Leu Lys Cys Tyr Cys Sar Gly His Cyst Pro Asp Asp 
55 60 65 \ 70 

GCT ATT AAT AAC ACA TGC ATA ACT AAT GGC CAT TGC TTT <SCC ATT ATA 
Ala lie Asn Asn Thr Cys lie Thr Asn Gly His Cys Pha him, lie Zla 

75 80 \ 85 

GAA GAA GAT GAT CAG GGA GAA ACC ACA TTA ACT TCT GGG TGTVATG AAG 

Glu Glu Asp Asp Gin Gly Glu Thr Thr Leu Thr Ser Gly Cys net Lys 

90 95 100 



282 



330 



378 



426 



474 



522 



cnocTm txr cucrr 
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TAT CAA GGC TCTVSAT TTT CAA TCC AAO GAT TCA CCC AAA CCC CAO CTA 

Tvr Glu Gly Ser Asp Phe Gin Cys Lys Asp Ser Pro Lys Ala Gin Leu 

105 \ 110 115 

CGC AGG ACA ATA g)lA TCT TGT CGG ACC AAT TTG TCC AAC CAG TAT TTC 
Arg Axo Thr lie Clta Cys Cys Arg Thr Aon Leu Cys Asr. Gin Tyr Leu 
120 \ 125 130 



CAG CCT ACA CTG CCI 

Gin Pro Thr Leu Pro 
135 

ATC CCA TGG CTG GTT 
He Arg Trp Leu Val 

155 



CCT GTT GTT ATA GGT CCG TTC TTT GAT GGC AGC 

tPro Val Val He Gly Pro Phe Phe Asp Gly Ser 
40 145 ISO 

CTC ATT TCC ATG CCT GTC TGT ATA GTT GCT 
il Leu He Ser Met Ale Val Cys He Val Ala 

160 165 



ATC ATC ATC TTC TCC AGQ TGC TTT TGC TAT AAO CAT TAT TGT AAG AGT 
Met He He Phe Ser SerXcys Phe Cys Tyr Lys His Tyr Cys Lys Ser 

170 \ 175 180 

ATC TCA AGC AGC GGT CCT tAc AAC CCT GAT TTG GAA CAG GAT GAA GCA 

He Ser Ser Arg Gly Arg Tyk/Kkn Arg Asp Leu Glu Gin Asp Glu Ala 
185 Xl90 195 



TTT ATT CCA CTA GCA GAA T< 
Phe He Pro Val Gly Glu Se; 
200 205 



AAA GAC CTG ATT GAC CAG TCC CAA 
iu Lys Asp Leu He Asp Gin Ser Gin 

210 



AGC TCT GGG ACT GGA TCT GGA TTG\ CCT TTA TTG GTT CAG CCA ACT ATT 

Ser Ser Gly Ser Gly Ser Gly LeuXPro Leu Leu Val Gin Arg Thr He 
215 220 \ 225 230 



GCC AAA CAG ATT CAG ATC GTT CGC 
Ala Lys Gin He Gin Met Val Arg 

235 



iQ GTT GGT AAA GGC CGC TAT GGA 
Val Gly Lys Gly Arg Tyr Gly 
240 245 



GAA GTA TGG ATG GGT AAA TGG CGT GGTXGAA AAA CTC GCT GTC AAA CTG 
Glu Val Trp Met Cly Lys Trp Arg Gly clu Lys Val Ala Val Lys Val 

250 255 \ 260 



TTT TTT ACC ACT CAA CAA GCT AGC TGG 
Phe Phe Thr Thr Glu Glu Ala Ser Trp 
265 270 

CAG ACG GTC TTA ATG CGT CAT GAA AAT ATA 
Gin Thr Val Leu Met Arg His Glu Aon He 
280 285 



AGA GAA ACA GAA ATC TAC 

Arg Glu Thr Glu He Tyr 
275 

GGT TTT ATA GCT GCA 
iu Gly Phe He Ala Ala 
290 



CAC ATT AAA CGC ACT GGT TCC TGG ACT CAG CTG TAT TTG ATT ACT CAT 
Asp He Lys Gly Thr Cly Ser Trp Thr Gin Led Tyr Leu He Thr Asp 
295 300 305\ 310 

TAC CAT GAA AAT GCA TCT CTC TAT CAC TTC CTC AAA TGT GCC ACA CTA 
Tyr Hie Glu Asn Gly Ser Leu Tyr Asp Phe Leu Ays Cys Ala Thr Leu 
1 315 320 \ 325 



CAC ACC AGA GCC CTA CTC AAG TTA GCT TAT 
Asp Thr Arg Ala Leu Leu Lys Leu Ala Tyr 

330 335 



GCPT GCT TGT GGT CTG 
AlV Ala Cys Gly Leu 
340 



570 



618 



666 



714 



762 



810 



658 



906 



954 



1002 



1050 



1098 



1146 



1194 



1242 



rnorrmfTf rucrr 
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TGC CAC CTC CXC AC* GAA ATT TAT GGT ACC CAA GGG AAG CCT OCA ATT 
Cys His Leu His Th* Glu lis Tyr Giy Thr Gin Giy Lys Pro Ala lis 
345 \ 350 



CCT CAT CGA GAC CTC AAG AGC AAA AAC ATC CTT ATT AAG AAA AAT GGA 
Ala His Arg Asp Lsu Ms Ser Lys Asn lis Leu lie Lys Lys Asn Giy 

360 \ 365 370 

AGT TGC TGT ATT OCT QAC\CTQ GGC CTA CCT GTT AAA TTC AAC ACT CAT 
Ser Cys Cys He Ala Asp Leu Giy Leu Ale Vsl Lys Phe Asn Ser Asp 

375 380 \ 385 390 

ACA AAT GAA GTT GAC ATA CCfc TTG AAT ACC AGC CTC GGC ACC AAG CGC 

Thr Asn Glu Val Asp lie PrdLeu Asn Thr Arg Val Giy Thr Lys Arg 

395 \ 400 405 



1290 



1338 



1386 



1434 



TAC ATC CCT CCA CAA CTG CTC GAT CAA AGC CTC AAT AAA AAC CAT TTC 
Tyr Met Ala Pro Glu Val Leu Asp Glu Ser Leu Asn Lys Asn His Phe 

410 \ 415 420 



CAC CCC TAC ATC ATC CCT CAC ATC 

Gin Pro Tyr He Met Ala Asp He 
425 430 



ACC TTT GGT TTC ATC ATT TGC 

Ser Phe Giy Leu He He Trp 

435 



1482 



1530 



GAA ATC CCT CCT CGT TGT ATT ACA (£CA\CCA ATC CTC GAG CAA TAT CAA 
Glu Met Ala Arg Arg Cys He Thr Giy Giy He Val Glu Glu Tyr Gin 
440 445 \ 450 

TTA CCA TAT TAC AAC ATG CTG CCC AGT CA& CCA TCC TAT GAG GAC ATC 

Leu Pro Tyr Tyr Asn Met Val Pro Ser AspXPro Ser Tyr Glu Asp Met 
455 460 *65 470 

CCT GAG GTT CTG TGT CTG AAA CGC TTG CCC COA ATC CTG TCT AAC CGC 
Arg Glu Val Val Cys Val Lys Arg Leu Arg Pro He Val Ser Asn Arg 

475 480 \ 485 

TGC AAC ACC GAT GAA TGT CTT CGA CCA GTT TTG TAAG CTA ATG TCA GAA 

Trp Asn Ser Asp Glu Cys Leu Arg Ala Val Leu Ays Leu Met Ser Glu 

490 495 \ 500 

TCT TGC CCC CAT AAT CCA CCC TCC ACA CTC ACA GCt TTC AGA ATC AAG 
Cys Trp Ala His Asn Pro Ala Ser Arg Leu Thr Ala\Leu Arg He Lys 

505 510 \515 

AAG ACA CTT CCA AAA ATC CTT CAA TCC CAC CAT CTA AAG ATT 

Lys Thr Leu Ala Lys Met Val Glu Ser Gin Asp Val Lys He 
520 525 530 

TGACAATTAA ACAATTTTCA GGCAGAATTT AGACTGCAAG AACTTClfccA CCCAAGCAAT 



1578 



GCCTCCCATT AGCATCGAAT AGCATCTTGA CTTGCTTTCC AGACTCi 



CTCTACATCT 



TCACAGCCTC CTAACAGTAA ACCTTACCGT ACTCTACAGA ATACAAGATT CGAACTTCCA 
ACTTCAAACA TGTCATTCTT TATATATCAC ACCTTTGTTT TAATGTCCGC\ TTTTTTTCTT 



1626 



1674 



1722 



1770 



1812 



1872 
1932 
1992 
2052 



TGCTTTTTTT CTTTTCTT 



2070 
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(2) INFORMATION FOR 8EQ ZD NO: 14 1 

(i) SEQUENCE CHARACTERISTICS t 

(A) LENGTHS 532 amino acids 

(B) TYPE: amino acid 
<D) TOPOLOGY s linaar 

(ii) MOLECULE ilYPE: protain 
(xi) SEQUENCE DESCRIPTION s SEQ ID HO: 14: 

Met Thr Gin Lau Tyr Thr Tyr I la Arg Lau Lau Gly Ala Cya Lau Pha 

1 5 \ 10 15 



lie lie Ser 



Hia Val G1A Gly Gin Aan Leu Asp Sar Mat Lau Hia Gly 

20 \ 25 30 



Thr Gly Met Lys Sar Asp Lau Asp Gin Lys Lys Pro Glu Asn Gly Val 
35 \ 40 45 

Thr Leu Ala Pro Glu Asp Thit Leu Pro Phe Leu Lys Cys Tyr Cya Ser 

50 55\ 60 

Gly His Cys Pro Asp Asp Ala Hrf/Asn Asn Thr Cys lie Thr Asn Gly 

65 70 W 75 80 

His Cys Phe Ala lie lie Glu GlULAsp Asp Gin Gly Glu Thr Thr Leu 

65 ^\ 90 95 

Thr Ser Gly Cys Met Lys Tyr Glu dly Ser Asp Phe Gin Cys Lys Asp 

100 105 110 

Ser Pro Lys Ala Gin Leu Arg Arg ThA He Glu Cys Cys Arg Thr Asn 

115 120 \ 125 

Leu Cys Asn Gin Tyr Leu Gin Pro Thr tmu Pro Pro Val Val lie Gly 

130 135 \ 140 



Pro Phe Phe Asp Gly Ser He Arg 
145 150 



Lea Val Val Leu He 

155 



Met 

160 



Ala Val Cys He Val Ala Met He He Phe &er 

165 170 



Ser Cys Phe Cys Tyr 

175 



Lys His Tyr Cys Lys Ser He Ser Ser Arg Gly, Arg Tyr Asn Arg Asp 

180 185 \ 190 

Leu Glu Gin Asp Glu Ala Phe He Pro Val Gly diu Ser Leu Lya Asp 

195 200 \ 205 



Leu He Asp Gin Ser Gin Ser Ser Gly 
210 215 



Gly Sex\Cly Leu Pro Leu 
220 



Leu Val Gin Arg Thr He Ala Lya Gin He Gin Met Val Arg Gin Val 
225 230 235 \ 240 

Gly Lys Gly Arg Tyr Gly Glu Val Trp Met Gly Lys Trfc Arg Gly Glu 

245 250 \ 255 



SUBSTITUTE SHEET 
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Lys Val Ala\Val Lys val phe Phe Thr Thr Glu Clu Ala Ser Trp Phe 

60 265 270 



Arg Glu Thr 
275 



Gl\i He Tyr Gin Thr Val Leu Met Arg His Glu Asn lie 

280 285 



Leu Gly Phe lie Ala Ala Asp He Lya Gly Thr Gly Ser Trp Thr Gin 

290 \ 295 300 

Leu Tyr Leu He Thir Asp Tyr Hie Glu Aan Gly Ser Leu Tyr Asp Phe 

305 A 310 315 320 

Leu Lye Cye Ala Thr Asp Thr Arg Ala Leu Leu Lys Leu Ala Tyr 

325 \ 330 335 

ser Ala Ala Cys Gly L4u Cys His Leu His Thr Glu Zle Tyr Gly Thr 

340 \ 345 350 

Gin Gly Lys Pro Ala Ile^la His Arg Asp Leu Lys Ser Lys Asn He 

355 \ 360 365 

Leu lie Lys Lys Asn Gly SeV Cys Cys He Ala Asp Leu Gly Leu Ala 

370 375V 380 



Val Lys Phe Asn Ser Asp Thr 

385 390 



iu Val Asp He Pro Leu Asn Thr 
395 400 



Arg Val Gly Thr Lys Arg Tyr H£*\Ala Pro Glu Val Leu Asp Glu Ser 

405 \ 410 415 

Leu Asn Lys Asn His Phe Gin Pro rcr He Met Ala Asp Zle Tyr Ser 

420 425 430 

Phe Gly Leu He He Trp Glu Met Alt Arg Cys He Thr Gly Gly 
435 440 \ 445 

He Val Clu Clu Tyr Gin Leu Pro Tyr TyV Asn Met Val Pro Ser Asp 
450 455 \ 460 



Pro Ser Tyr Glu Asp Met Arg Glu Val Val 
465 470 



s Val Lys Arg Leu Arg 

480 



Pro He Val Ser Asn Arg Trp Asn 

485 



Asp GIA Cys Leu Arg Ala Val 
490 \ 495 



Leu Lys Leu Met 

500 



Ser Glu Cys Trp Ala His Asn Fro Ala Ser Arg Leu 

505 \ 510 



Thr Ala Leu Arg He Lys Lys Thr Leu Ala Lys 
515 520 



MetWal Glu Ser Gin 
£25 



Asp Val Lys Zle 

530 



(2) INFORMATION FOR SEQ ZD NO* 15: 

(i) SEQUENCE CHARACTERISTICS I 

(A) LENGTH: 2160 base pairs 
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(B) TYPE: nucleic acid 

(C) STRXNDEDNESS : unknown 

(D) TOPOLOGY: linear 

(ii) MOLECULE TOE: cDNA 

(ill) HYPOTHETICAui NO 

(ill) ANT I -SENSE J Nl 

(v) FRAGMENT TYPE : Untemal 

(vi) ORIGINAL SOURCE 

(A) ORGANISM: M6uae 



(ix) FEATURE: 

(A) NAME /KEY: COS 

(B) LOCATION: 10..' 



524 



(xi) SEQUENCE DESCRIPTION :\ SEQ ID NO: 15: 



CCCGGTTAC ATG GCG GAG TCG GCC 

Met Ala Glu Sar Ala 

1 5 



pc TCC TCC TTC TTC CCC CTT 
GlV^Jyla Sar Sar Phe Pha Pro Lau 

10 



48 



GTT GTC CTC CTG CTC GCC GGC AGC*€OC GGG TCC GGG CCC CGG GGG ATC 

Val Val Leu Leu Leu Ala Gly Ser Gljr Gly Ser Gly Pro Arg Gly lie 
15 20 \ 25 



96 



CAG GCT CTG CTG TGT GCG TCC ACC AGC 
Gin Ala Lau Lau Cya Ala Cya Thr Ser 

30 35 



CTA CAG ACC AAC TAC ACC 
>a Leu Gin Thr Asn Tyr Thr 
40 45 



TGT GAG ACA GAT GGG GCT TCC ATG GTC TCCVATC TTT AAC CTG GAT GGC 

Cya Glu Thr Asp Gly Ala Cya Met Val Sar \lm Phe Aan Leu Asp Gly 

50 55 \ 60 

GTC CAG CAC CAT GTA CCT ACC TCC ATC CCC AAfc GTC GAG CTG CTT CCT 
Val Glu His His Val Ar9 Thr Cya lie Pro Lyev Val Glu Leu Val Pro 

65 70 A 75 

GCT GGA AAG CCC TTC TAC TCC CTG AGT TCA GAG <2*T CTG CCC AAC ACA 

Ala Gly Lys Pro Phe Tyr Cya Leu Ser Ser Glu A» Leu Arg Aan Thr 

80 85 \ 90 

CAC TGC TGC TAT ATT GAC TTC TCC AAC AAG ATT CAC\CTC AGG CTC CCC 
His Cya Cya Tyr lie Asp Phe Cya Aan Lya He Asp Leu Arg Val Pro 
95 100 105 

AGC GGA CAC CTC AAG GAG CCT GCG CAC CCC TCC ATG TGfc GGC CCT CTG 

Ser Gly His Leu Lya Glu Pro Ala Hia Pro Ser Met Trn Gly Pro Val 
110 115 120 \ 125 



GAG CTG GTC GGC ATC ATC GCC GGC CCC GTC TTC CTC CTC 
Glu Leu Val Gly He He Ala Gly Pro Val Phe Leu Leu 

130 135 



CTT ATC 
te Leu Zle 
140 



144 



192 



240 



288 



336 



384 



432 



r i iftrrrrt trr rucrr 
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ATT ATC ATC CTC TTC CTC 6TC ATC AAC TAT CAC CAG OCT GTC TAC CAT 
II* Zle Zle Val Ph* Leu Val Zle Asn Tyr His Gin Arg Val Tyr His 

14S \ 150 1S5 

AAC CGC CAG AGG TTG \hC ATG CAG GAC CCC TCT TGC GAG ATG TGT CTC 

Asn Arg Gin Arg Leu Atop Met Glu Asp Pro Ser Cys Glu Met cys Leu 

160 \ 165 170 

TCC AAA GAC AAG ACG CTQ CAG GAT CTC GTC TAC GAC CTC TCC ACC TCA 
Ser Lys Asp Lys Thr Leuvln Asp Leu Val Tyr Asp Leu Ser Thr Ser 
175 180 185 



480 



528 



576 



GGG TCT GCC TCA GGG TTA COC CTT TTT GTC CAG CCC ACA GTC CCC CCA 

Gly Ser Gly Ser Gly Leu Pre Leu Phe Val Gin Arg Thr Val Ale Arg 
190 195 \ 200 205 



624 



ACC ATT CTT TTA CAA GAG ATT ATC GGC AAG CCC CGC TTC GGG GAA GTA 
Thr lie Val Leu Gin Glu Zle I\le Gly Lys Gly Arg Phe Gly Glu Val 

210 \ 215 220 

TCC CCT CGT CCC TCC ACG CGT GCfv GAC CTC CCT CTC AAA ATC TTC TCT 
Trp Arg Gly Arg Trp Arg Gly Gly\Asp Val Ala Val Lys Zle Phe Ser 

225 130 _ 235 



672 



720 



TCT CGT CAA CAA CCC TCT TCC TTC 
Ser Arg Clu Glu Arg Ser Trp Phe 
240 245 



\X CCA GAG ATC TAC CAG ACC 

Glu Ala Glu He Tyr Gin Thr 

250 



768 



CTC ATG CTC CCC CAT GAA AAC ATC CTT CGC TTT ATT CCT CCT CAC AAT 
Val Met Leu Arg His Glu Asn Zle Leu Gly Phe Zle Ala Ala Asp Asn 
255 260 \ 265 



816 



AAA CAT AAT CCC ACC TCC ACC CAC CTC TGC\CTT GTC TCT GAC TAT CAC 
Lys Asp Asn Gly Thr Trp Thr Gin Leu Trp Leu Val Ser Asp Tyr His 
270 275 ifiO 285 



864 



GAC CAT CGC TCA CTC TTT CAT TAT CTC AAC CGC TAC ACA CTC ACC ATT 
Clu His Gly Ser Leu Phe Asp Tyr Leu Asn Arg Tyr Thr Val Thr Zle 

290 295 \ 300 



912 



GAG GCA ATG ATT AAG CTA CCC TTG TCT CCA CCC ACT CCT TTG CCA CAC 
Clu Gly Met Zle Lys Leu Ala Leu Ser Ala Ala sW C1 Y Lou Ala His 

305 310 \ 315 



960 



CTC CAT ATC GAG ATT GTC GCC ACT CAA GGG AAG CCG\GGA ATT OCT CAT 
Leu His Met Glu Zle Val Gly Thr Gin Gly Lys ProXciy Zle Ala His 
320 325 330 



1006 



CCA GAC TTG AAG TCA AAG AAC ATC CTC CTC AAA AAA 
Arg Asp Leu Lys Ser Lys Asn Zle Leu Val Lys Lys 
335 340 345 



GGC ATG TCT 
Gly Met Cys 



1056 



GCC ATT GCA GAC CTC GGC CTG CCT GTC CGT CAT GAT CCC GTC ACT GAC 

Ala lie Ala Asp Leu Gly Leu Ala Val Arg His Asp Ala Val Thr Asp 
350 355 360 \ 365 



1104 



ACC ATA GAC ATT CCT CCA AAT CAG AGG GTG GGG ACC AAA CCA TAC ATG 
Thr Zle Asp Zle Ala Pro Asn Gin Arg Val Gly Thr Lys ArA Tyr Met 

370 375 \380 



1152 
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OCT CCT GAA CYC CTT CAC GAG ACA ATC AAC ATO AAG CAC TTT GAG TCC 
Ala Pro Glu Vtfi Leu Asp Glu Thr lie Asn Mst Lys Hit Phe Asp Ser 

385 390 395 

TTC AAA TGT GCc\gAC ATC TAT GCC CTC GGG CTT GTC TAC TOG GAG ATT 
Phs Lys Cys Ala Asp lis Tyr Ala Leu Gly Leu Val Tyr Trp Glu lis 
400 \ 405 410 



1200 



CCA CGA AGA TCC AAT 

Ala Arg Arg Cys Ai 
415 

TAT TAC GAC TTA GTG 
Tyr Tyr Asp Leu Val 
430 

CTT GTA TGT GAC CAG 
Val Val Cys Asp Gin 

450 



TCT GGA GGA GTC CAT GAA GAC TAT CAA CTO CCG 

Ear Gly Gly Val Bis Glu Asp Tyr Gin Leu Pro 
420 425 

CCC TCC GAC CCT TCC ATT GAG GAG ATO CGA AAG 
>ro Ser Asp Pro Ser lie Glu Glu Met Arg Lys 
135 440 445 

►G CTA CCC CCC AAT GTC CCC AAC TCC TCC CAG 
Leu Arg Pro Asn Val Pro Asn Trp Trp Gin 

455 460 



ACT TAT GAG GCC TTC CGAXGTG ATC GGA AAG ATC ATC CCC GAG TCC TCC 
Ser Tyr Glu Ala Leu Arg Val Met Gly Lys Met Met Arg Glu Cys Trp 

465 \ 470 475 



TAC GCC AAT GGT OCT GCC CC] 

Tyr Ala Asn Gly Ala Ala 

480 

CTC TCC CAG CTA AGC GTC CA( 
Leu Ser Gin Leu Ser Val Gin 
495 500 



ACA CCT CTC CCC ATC AAG AAG ACT 

tu Thr Ala Leu Arg lie Lys Lys Thr 

(5 490 

GAT GTG AAG ATT TAAGCTGTTC 
Asp Val Lys lie 

505 



CTCTCCCTAC ACAAAGAACC TGGGCAGTGA\GGATGACTGC 
GGACCCCTAT CCTCTTCTTT CTCCCCGCCC 
CAGACCCTGG GAGACGCGCG CACTCCCGTT GG4TTTGAGA 
CTCCTCATGG CATGGACACC TGAGCAAATC 
CCTTCAGTCG GAAGTACAGA GACCCAGTGC 
CTCCCCACCA GCGGCCCCCA TACCTTGTGG TCCA< 

IT 

[GGA CATCCGGAG 
%CA TGTGCCGAG 
rGTG TGTGTGAG3 

ACCTCCTTCA GCTTCTGTGC ATCTCT 



1248 



1296 



1344 



1392 



1440 



1488 



1534 



AGCCACCGTG 


CAAGCGTCGT 


1594 


GCCCTGGCCT 


GCAACAGGCA 


1654 


CACACACTTT 


TTATATTTAC 


1714 


TCAATCCCAC 


AACTCAAACT 


1774 


CAGGAGCGTG 


AGGTGCTGGG 


1834 


TGCAGGTTTT 


CCTCCAGGGA 


1894 


TTCTCCCTCC 


TTCCCGTAGC 


1954 


ACTCCCCCTA 


GAGACACAAC 


2014 


TGTGTCCCAC 


ATTGTGCCTG 


2074 


AOTCTCTCTC 


TGTACACTTA 


2134 






2160 



(2) INFORMATION FOR SEQ ID NOt 16s 



(i) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 505 amino acids 
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(&l TTPEi amino acid 
(OK TOPOLOGY i linear 



(ii) MOLKi 
(xl) SEQUW 



TYPE: protein 

DESCRIPTION t SEQ ID NOi 16 1 



Met Ale Glu Ser Ale Gly Ale Ser Ser Phe Phe Pro Leu Vel Vel Leu 

1 \ 5 10 15 

Leu Leu Ale Gly &kt Gly Gly Ser Gly Pro Arg Gly lie Gin Ale Leu 

20 \ 25 30 

Leu Cye Ale Cye ThA Ser Cye Leu Gin Thr Aen Tyr Thr Cye Glu Thr 
35 \ 40 45 

Asp Gly Ale Cye Met \fcel Ser lie Phe Aen Leu Aep Gly Vel Glu Bie 

50 \ 55 60 



Hie Val 
65 



Thr Cye Ile\Pro Lye Val Glu Leu Val Pro Ala Gly Lye 

70 \ 75 80 



Pro Phe Tyr Cye Leu Ser 

85 



\p Glu Asp Leu 

90 



Asn Thr His Cye Cys 

95 



Tyr lie Asp Phe Cys Asn LysALTe Asp Leu Arg Val Pro Ser Gly His 

100 //\? 105 110 



Leu Lys Glu Pro Ala His Pro S 

115 120> 



Met Trp Gly Pro Val Glu Leu Val 

125 



Gly lie lie Ala Gly Pro Val Phe Leu Leu Phe Leu lie Zle lie He 

130 135 \ 140 

val Phe Leu Val He Asn Tyr His GlA Arg Val Tyr His Asn Arg Gin 

145 150 \ 155 160 

Arg Leu Asp Met Glu Asp Pro Ser Cys <^lu Met Cys Leu Ser Lye Asp 

165 17p 175 



Lys Thr Leu Gin Asp Leu Val Tyr Asp Leu 

180 185 



Thr Ser Gly Ser Gly 
190 



Ser Gly Leu Pro Leu Phe Val Gin Arg Thr Val Ala Arg Thr He Val 
195 200 \ 205 

Leu Gin Glu He He Gly Lys Gly Arg Phe Gly \?lu Val Trp Arg -Gly 
210 215 220 

Arg Trp Arg Gly Gly Asp Val Ala Val Lys He Phe Ser Ser Arg Glu 
225 230 235 \ 240 

Glu Arg Ser Trp Phe Arg Glu Ala Glu He Tyr Gin Vhr Val Met Leu 

245 250 \ 255 



Arg His Glu Asn He Leu Gly Phe He Ale Ala Asp Asn Lys Asp Asn 

260 265 \ 270 
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Cly Thr Trp ThrXcin Leu Trp Leu Val Ser Asp Tyr His Glu His Oly 

275 \ 280 285 



Ssr Leu Phs Asp 

290 



Leu Asn Arg Tyr Thr Val Thr lis Glu Cly Met 

295 300 



lis Lys Lou Ala Leu Ssr Ala Als Ssr Gly Lsu Ala His Leu His Met 

305 XLO 315 320 

Glu lie Val Gly Thr Gl\j Gly Lys Pro Gly Zle Ale His Arg Asp Leu 

325 \ 330 335 

Lys Ser Lys Asn lie Leu val Lys Lys Asn Gly Met Cys Ala He Ala 

340 \ 345 350 

Asp Leu Gly Leu Ala Val Ar& His Asp Ala Val Thr Asp Thr He Asp 

355 \360 365 

He Ala Pro Asn Gin Arg Val dly Thr Lys Arg Tyr Net Ala Pro Glu 

370 375 \ 380 



Val Leu Asp Glu Thr He Asn Mei 
385 390 



rs His Phe Asp Ser Phe Lys Cys 

395 400 



Ala Asp Zle Tyr Ala Leu Gly Leu^trvl Tyr Trp Glu He Ala Arg Arg 

405 ^\ 410 415 

Cys Asn Ser Cly Gly Val His Glu Asfe Tyr Gin Leu Pro Tyr Tyr Asp 

420 42S\ 430 

Leu Val Pro Ser Asp Pro Ser Zle Glu fclu Met Arg Lys Val Val Cys 
435 440 \ 445 

Asp Gin Lys Leu Arg Pro Asn Val Pro AsV Trp Trp Gin Ser Tyr Glu 
450 455 \ 460 

Ala Leu Arg Val Met Gly Lys Met Met Arg fclu Cys Trp Tyr Ala Asn 
465 470 475 480 

Gly Ala Ala Arg Leu Thr Ala Leu Arg He Lyk Lys Thr Leu Ser Gin 

485 490 \ 495 

Leu Ser Val Gin Glu Asp Val Lys Zle 

500 505 



(2) INFORMATION FOR SEQ ZD NO: 17: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 1952 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND ED NESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 
<iii> HYPOTHETICAL: NO 
(iii) ANTI-SENSE: NO 



• 
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75 
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(v) 



kGKKNT TYPIt internal 



(vi) ORIGINAL SOURS: 

(A)\ ORGANISMS Mouse 



(ix) fea: 

(A) 
(B) 



/JUSY: CDS 
iTION: 187.. 1692 



(xi) SEQUENCE DESCRIPTIONS SEQ ID HOs 17 1 



AAGCGGCGGC AGAAG' 



IC GGCGTGGTGC TCGTAGTGAG GGCGCGGAGG ACCCGGGACC 



TGGGAAGCGG CGGCGGGTTA ACTTCGGCTG AATCACAACC ATTTGGCGCT GAGCTATGAC 
AAGAGAGCAA ACAAAAAGT7 ^AAGGAGCAA CCCGGCCATA AGTGAAGAGA GAAGTTTATT 

GATAAC ATG CTC TTA CGA AGC TCT CGA AAA TTA AAT CTG GGC ACC AAG 
Met Leu Leu Arg S*r Ser Gly Lye Leu Aen Val Cly Thr Lye 

10 



AAG GAG GAT GGA GAG AGT ACA 

LyB Glu Asp Gly Glu Ser Thr 
15 20 



CCC ACC CCT CGG CCC AAG ATC CTA 

Pro Thr Pro Arg Pro Lye He Leu 

25 30 



CCT TCT AAA TCC CAC CAC CAC <*CT\CCC GAA GAC TCA GTC AAC AAT ATC 
Arg Cys Lys Cys His His His Cys Vro Glu Asp Ser Val Asn Asn He 

35 \ 40 45 

TGC AGC ACA CAT GGG TAC TGC TTC AC& ATG ATA GAA GAA GAT CAC TCT 

Cye Ser Thr Asp Gly Tyr Cys Phe Thr\Met He Glu Glu Asp Asp Ser 

50 55 \ 60 

GGA ATG CCT GTT GTC ACC TCT GGA TCT CTA GGA CTA GAA CGG TCA GAT 
Gly Met Pro Val Val Thr Ser Gly Cys Le\ Gly Leu Glu Gly Ser Asp 

65 70 A 75 

TTT CAA TGT CCT GAC ACT CCC ATT CCT CAT GAA AGA AGA TCA ATT GAA 

Phe Gin Cys Arg Asp Thr Pro He Pro His Gin Arg Arg Ser He Glu 
80 85 \ 90 

TGC TGC ACA GAA AGG AAT GAG TGT AAT AAA CAC\CTC CAC CCC ACT CTC 
Cys Cys Thr Glu Arg Asn Glu Cys Asn Lys Asp Leu His Pro Thr Leu 
95 100 105 \ HO 

CCT CCT CTC AAG GAC AGA GAT TTT GTT GAT GGG Ccfc ATA CAC CAC AAG 
Pro Pro Leu Lys Asp Arg Asp Phe Val Asp Gly Profile His His Lys 

115 120 \ 125 

CCC TTG CTT ATC TCT CTC ACT GTC TGT ACT TTA CTC TK GTC CTC ATT 
Ala Leu Leu He Ser Val Thr Val Cys Ser Leu Leu Lets Val Leu He 

130 135 \140 

ATT TTA TTC TCT TAC TTC AGC TAT AAA AGA CAA GAA GCC CCA CCT CGG 

lie Leu Phe Cys Tyr Phe Arg Tyr Lys Arg Gin Glu Ala Krg Pro Arg 
145 150 155 



60 
120 
180 
228 



276 



324 



372 



420 



468 



516 



564 



612 



660 
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TAC AGC \TT GCC CTO GAG CAG GAC GAG ACA TAC ATT CCT CCT GGA GAG 
Tyr Ser I\le Gly Leu Glu Gin Asp Glu Thr Tyr lie Pro Pro Gly Glu 
160 \ 165 170 



708 



TCC CTG AGA\ GAC TTC ATC CAG CAG TCT CAG ACC TOG GGA ACT GGA TCA 
Ser Leu ArgYsp Lou Xlo Glu Gin Smr Gin Smr Sot Gly Sor Gly Smr 
175 \ 180 185 190 



756 



GGC CTC CCT 

Gly Leu Pro 



CTG CTC CAA AGG ACA ATA CCT AAO CAA ATT CAG ATC 

Leu\Lou Vol Gin Arg Thr He Ala Lys Gin Ilo Gin Mot 

,95 200 205 



804 



CTC AAG CAG ATT 
Vol Lya Gin Ilo Glj\Lyi 

210 



GGC CGC TAT GGC GAG CTC TOO ATC GGA AAG 
Gly Arg Tyr Gly Glu Vol Trp Mot Gly Lyo 
215 220 



652 



TGG CGT GGA GAA AAG G 
Trp Arg Gly Glu Lyo 
225 



GCT CTC AAA CTG TTC TTC ACC ACC GAG GAA 

v*1\A1a Vol Lys Vol Pho Pho Thr Thr Glu Glu 
230 235 



900 



GCC AGC TCC TTC CCA GAG ACT GAG ATA TAT CAG ACC CTC CTG ATC CGC 
Ala Ser Trp Pho Arg Glu ThAciu JIo Tyr Gin Thr Vol Lou Mot Arg 
240 245 \ /) 250 



948 



CAT GAC AAT ATT CTG GGG TTC 
His Glu Asn Ilo Lou Gly Pho 
255 260 



[CT CCA GAT ATC AAA GGG ACT GGG 
lie Alo Asp Ilo Lys Gly Thr Gly 
265 270 



996 



TCC TGG ACT CAG TTC TAC CTC ATC ADA GAC TAT CAT GAA AAC GGC TCC 
Sor Trp Thr Gin Lou Tyr Lou Ilo Th» Asp Tyr His Glu Asn Gly Sor 

275 \280 285 



1044 



CTT TAT GAC TAT CTC AAA 
Lou Tyr Asp Tyr Lou Lyo 

290 



ACC ACC 
Thr Thr 
295 



GAC GGA AAG TCC ATC CTG 
Asp Alo Lyo Sor Mot Lou 

300 



1092 



AAG CTA GCC TAC TCC TCT GTC AGC CGC CTA 
Lys Leu Alo Tyr Sor Sor Vol Sor Gly Lou 
305 310 



\C CAT TTA CAC ACC GAA 
His Lou His Thr Glu 
315 



1140 



ATC TTT ACC ACT CAA GGC AAG CCA CCA ATC GCC 

lie Phe Ser Thr Gin Gly Lys Pro Alo Ilo Alo 

320 325 



T CCA CAC TTC AAA 

His Arg Asp Lou Lyo 



1188 



AGT AAA AAC ATC CTG CTC AAG AAA AAT GGA ACT TCC 
Ser Lys Asn Ilo Lou Vol Lys Lys Asn Gly Thr Cys 
335 340 345 



C ATA CCA CAC 
'S Ilo Alo Asp 

350 



1236 



CTG GCC TTC CCT GTC AAG TTC ATT AGT GAC ACA AAT GAG\CTT GAC ATC 

Leu Gly Leu Alo Vol Lys Pho Ilo Sor Asp Thr Asn Glu Vol Asp Ilo 

360 \ 365 



1284 



CCA CCC AAC ACC COG CTT GGC ACC AAG CGC TAT ATC CCT CCAXGAA CTC 
Pro Pro Asn Thr Arg Vol Gly Thr Lys Arg Tyr Mot Pro Pro IJlu Vol 

370 375 380 



CTG GAC GAG ACC TTC AAT AGA AAC CAT TTC CAG 
Leu Asp Glu Ser Leu Asn Arg Asn His Pho Gin 
385 390 



TAC ATT ATC GCT 
Tyr Ilo Met\Alo 
395 



1332 



1360 
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CAC XTC TAOvAGC TTT CCA CTC ATC CTC TCC CAO ATT CCA AGO ACA TCT 
Asp Met Tyr^Ser Phe Ciy Leu lie Leu Trp Clu lie Ala Arg Arg Cye 
400 \ 405 410 

err tct cca gc\ata CTC caa caa tac cac ctt ccc tat cac cac ctg 

Val Ser Cly Cly^le Val Clu Clu Tyr Gin Leu Pro Tyr Hit Asp Leu 
415 \ «0 425 430 

CTC CCC ACT CAC Cc\tCT TAT CAC CAC ATC ACA CAA ATT CTC TCC ATC 
val Pro Ser Asp Proper Tyr Clu Asp Mat Arg Clu Zla Val Cys Mat 

435 \ 440 445 

AAC AAC TTA CCC CCT TOkTTC CCC AAT CCA TCC AGC AGT CAT CAC TCT 
Lys Lys Leu Arg Pro SerNPhe Pro Asn Arg Trp Ser Sar Asp Clu Cys 

450 \ 455 460 

CTC AGC CAC ATC GCC AAC cA ATC ACA CAC TCC TCG CCC CAO AAT CCT 

Leu Arg Gin Mat Cly Lys Leu\Met Thr Clu Cya Trp Ala Gin Aan Pro 
465 V0 475 

CCC TCC AGG CTG ACG CCC CTC AGk CTT AAC AAA ACC CTT CCC AAA ATC 
Ala Ser Arg Leu Thr Ala Leu Artfv Val Lys Lys Thr Leu Ala Lys Mat 
480 485 \ 490 



1428 



TCA GAG TCC CAG CAC ATT AAA CTC 

Ser Glu Ser Gin Asp lie Lys Leu 
495 500 



ITGAGA TACTTGTGCA CAGAGCAAGA 



ATTTCACACA AGCATCCTTA CCCCAAGCCT TGAACGTTAG CCTACTCCCC AGTGACTTCA 
GACTTTCCTG GAAGAGAGCA CGCTGCCCAG ACACA^AGCA ACCCACAAAC ACCCATTCAT 
CATGGCTTTC TGAGCAGGAG AAACTGTTTG CGTAACTTCT TCAACATATC ATCCATCTTC 
CTTTCTAAGA AAGCCCTCTA TTTTCAATTA CCATTTTTTT ATAAAAAAAA 



1476 



1524 



1572 



1620 



1668 



1722 



1782 
1842 
1902 
1952 



(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 502 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

Met Leu Leu Arg Ser Ser Cly Lya Leu Aan Val Cly Thr 
1 5 10 



'S Lys Clu 

15 



Asd Cly Clu Ser Thr Ala Pro Thr Pro Arg Pro Lys lie LeA Arg Cys 

r 20 25 30 x 

Lvs Cys His His His Cys Pro Clu Asp Ser Val Asn Asn lie <Sve Sar 
35 40 45 x 

Thr Asp Cly Tyr Cys Phe Thr Met He Clu Clu Asp Asp Ser Gl^Met 
50 55 60 
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Pro Val Val Thr Ser Gly Cys Leu Gly Leu Clu Gly Ser Asp Phe Gin 

65 \ 70 7S 80 



Cys Arg Asm Thr Pro lis Pro His Gin Arg Arg Ser 21s Glu Cys Cys 

85 90 95 

Thr Glu Arg A^n Glu Cys Asn Lys Asp Leu His Pro Thr Leu Pro Pro 

100. 105 110 

Leu Lys Asp Arg Asp Phe Val Asp Gly Pro lis His His Lys Ala Leu 

115 \ 120 125 



Leu lie 
130 



Val ThrXVal Cys Ser Leu Leu Leu Val Leu Xle lie Leu 

135 140 



Phe Cys Tyr Phe Arg Tff Lys Arg Gin Glu Ala Arg Pro Arg Tyr Ser 
145 1SGL 155 160 

lie Gly Leu Glu Gin Aep \#lu Thr Tyr Xle Pro Pro Gly Glu Ser Leu 

165 \ 170 175 

Arg Asp Leu lie Glu Gin Sek Gin Ser Ser Gly Ser Gly Ser Gly Leu 

180 \ 185 190 

Pro Leu Leu Val Gin Arg Thr rt^Xla Lys Gin lie Gin Met Val Lys 
195 2 ML 205 



Gin lie Gly Lys Gly Arg Tyr 
210 215 

Gly Glu Lys Val Ala Val Lys Val 
225 230 



lu Val Trp Het Gly Lys Trp Arg 

220 

Phfci Phe Thr Thr Glu Clu Ala Ser 
235 240 



Trp Phe Arg Glu Thr Glu Zle Tyr Gin Thr Val Leu Het Arg Bis Glu 

245 2Sr 

Asn lie Leu Gly Phe He Ala Ala Asp He ftys Gly Thr Gly Ser Trp 

260 265 \ 270 



Thr Gin Leu Tyr Leu He Thr Asp Tyr His Glu >*sn Gly Ser Leu Tyr 
275 280 \ 285 

Asp Tyr Leu Lys Ser Thr Thr Leu Asp Ala Lys Seii Met Leu Lys Leu 

290 295 300 

Ala Tyr Ser Ser Val Ser Gly Leu Cys His Leu His T\r Glu He Phe 

305 310 315 \ 320 

Ser Thr Gin Gly Lys Pro Ala He Ala His Arg Asp LeuYys Ser Lys 

325 330 \ 335 

Asn He Leu Val Lys Lys Asn Gly Thr Cys Cys He Ala Asb Leu Gly 

340 345 351 

Leu Ala Val Lys Phe Zle Ser Asp Thr Asn Glu Val Asp He Vro Pro 

355 360 365 



Asn Thr Arg Val Gly Thr Lys Arg Tyr Met Pro Pro Glu Val 

370 375 380 



Leu Asp 
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Glu Ser LeuNAan Arg Asn Hie Phe Gin Ser Tyr lie Met Ale Asp Met 

385 \ 390 395 400 



Tyr Ser Phe Cl; 



Leu Zle Leu Trp Glu He Ale Arg Arg Cye Vel Ser 
405 410 415 



Gly Gly He Vel Olu 01m Tyr Gin Leu Pro Tyr Bie Asp Leu Vel Pro 

420 \ 425 430 

Ser Asp Pro Ser Tyr\Glu Asp Met Arg Glu He Vel Cye Met Lye Lye 

435 \ 440 445 



Leu Arg Pro Ser Phe Pro Asn Arg Trp 

450 \ 455 

Gin Met Gly Lye Leu Met\Thr Glu Cyi 
465 470 

Arg Leu Thr Ale Leu Arg v4l Lye Lyi 

485 

Ser Gin Asp He Lye Leu 

500 



Ser Aep Glu Cye Leu Arg 
460 



Trp Ale Gin Asn Pro Ale Ser 
475 480 

Thr Leu Ale Lye Met Ser Glu 
490 495 



(2) INFORMATION FOR SEQ ID nOkJXSi 

(i) SEQUENCE CHARACTERISTIC^: 

(A) LENGTH: 28 bese pail 

(B) TYPE: nucleic acid 

(C) STRAND ED NESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 
(iii) ANTI-SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1 
CCGGATCCTG TTGTGAAGCN AATATGTG 



28 



(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: e ingle 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 
(iii) ANTI-SENSE: NO 



r t in 
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(xl) SEQUENCE DESCRIPTION I SEQ ID NO* 20* 



CCGATCCGTC 



tGTGAAAA TTTT 



24 



(2) INfORMATION\FOR SEQ ID NO* 21* 

(i) SEQUENCER CHARACTERISTICS! 

(A) LENGTH* 26 base pairs 

(B) TYPE\ nucleic acid 

(C) STRAND EDNESS : single 

(D) TOPOLGCY* limar 

(ii) MOLECULE TYPE I cDNA 
(iii) HYPOTHETICAL *\NO 
(ill) ANTI -SENSE: NO 

(xi) SEQUENCE DESCRIPTION! SEQ ID NOt 21: 
CCCGATCCCC CATATATTAA AAG< 



26 



(2) INFORMATION POR SEQ ID NO*>^2* 

(i) SEQUENCE CHARACTERISTIC 

(A) LENGTH: 20 base pa 

(B) TYPE i nucleic acid 

(C) STRANDEDNESS * Single 

(D) TOPOLOGY i linear 

(ii) MOLECULE TYPE J cDNA 
(iii) HYPOTHETICAL i NO 
(iii) ANTI-SENSE: YES 



(xi) SEQUENCE DESCRIPTION* SEQ ID NO* 
CCCAATTCTC CTCCCATATA 



20 



(2) INFORMATION POR SEQ ID NO* 23* 

(i) SEQUENCE CHARACTERISTICS* 

(A) LENGTH* 37 baee pairs 

(B) TYPE* nuclaic acid 

(C) STRANDEDNESS* single 

(D) TOPOLOGY* linear 

(ii) MOLECULE TYPE* cDNA 
(iii) HYPOTHETICAL* NO 



i 



rt tor f it» furrt 
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(iii) 



-SENSE l NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23 1 
ATTCAAGGGC ACATCAACTT CATTTGTGTC ACTCTTC 



37 



(2) INFORMATION FOR SEQ ID NOt 24 1 



(i) SEQUENCE CHARACTERISTICS t 

(A) LENGTH: 26 base pairs 

(B) TYPE: \nucieic acid 

(C) STRANDED NESS : ainqle 

(D) TOPOLOOflf: linear 

(ii) MOLECULE TYPB\ CDKA 
(iii) HYPOTHETICAL: \o 
(iii) ANTI-SENSE: NO 



(xi) SEQUENCE DESCRISpTON: SEQ ID NO: 24 
GCCCATCCAC CATGGCGGAG TCGCCC 



26 



(2) INFORMATION FOR SEQ ID NO: yS: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 baaa pa; 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: aingUft 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 
(iii) ANTI-SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: y5: 
AACACCGGGC CGGCCATGAT 



20 



(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
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(v) 



tGMENT TYPEt internal 



(xi) SEQUENCE DESCRIPTION! SEQ ID HOi 26 1 

Gly Xaa c\y Xaa Xaa Gly 

1 \ 5 



(2) INFORMATION FOR SEQ ID NO: 27 1 
(I) SEQUENCE CHARACTERISTICS t 

(A) LENGTHY 6 amino acids 

(B) TYPE i amino acid 
(D) TOPOLOGY* linear 

(ii) MOLECULE TYPE i Noeptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27 1 

Asp Phe Lya Ser Arg Asiv 

1 5 



(2) INFORMATION FOR SEQ ID NOl 2I&: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acidi 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE i peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NOiy28: 

Aap Leu Lye Ser Lye Aen 

1 5 



(2) INFORMATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acide 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 

Gly Thr Lye Arg Tyr Met 

1 5 



ci iocttti iTt cucrr 



